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by 

Charles E. DeRose and William K. Lockman 
ABSTRACT 

An experimental investigation was performed to obtain detailed 
aerodynamic heating distributions on a model of a space shuttle delta- 
wing booster. Test results were obtained for an angle-of-attack range 
from -5° to 60° at a free-stream Mach number of 7.4 and free-stream 
Reynolds numbers, based on model reference length (distance from nose 
to base of delta wing), from 1 to 5 million. Results showing the effect 
of Reynolds number and vehicle attitude on the vehicle heating are pre- 


sented and discussed. 



AERODYNAMIC HEATING OF 

A SPACE SHUTTLE DELTA-WING BOOSTER AT M = 7.4 

OO 

by 

Charles E. DeRose and William K. Lockman 
SUMMARY 

An experimental investigation has been conducted in the Ames' 3.5- 
foot hypersonic wind tunnel at a Mach number 7.4, to determine the heating 
rate distribution on a space shuttle delta-wing booster. The model, 
instrumented with thermocouples, was a 0.006 scale version of the General 
Dynamic s/Convair Corporation B-9J delta-wing booster. The test covered a 
range of Reynolds numbers (based on model length and free-stream conditions) 
from 1 to 5 million and angles of attack from -5° to 60°. Tabulated test 
results for the complete test program are included. Representative plotted 
results showing the effects of Reynolds number and vehicle attitude (angle 
of attack) on the vehicle heating distributions are presented and discussed. 

INTRODUCTION 

The NASA is currently investigating the concept of a fully reusable, 
two-stage space shuttle system to transport payloads from earth to low- 
earth orbit and return (see ref. 1). The first stage of such a shuttle 
system is a booster that will provide the initial acceleration, and the 
second stage is an orbiter, containing the payload, that will continue into 
orbit. Both of these stages must be capable of returning to the launch 
site, or other predetermined locations, and making conventional airplane- 
type landings. 



Successful development of such a space shuttle system will require the 
understanding of problems in many technological areas. In particular, to 
be entirely reusable, these vehicles must be designed to withstand the heat- 
ing encountered during their flights without structural damage. This requires 
the accurate mapping of the heating rate inputs for the proposed configura- 
tions and flight trajectories so that precise heat protection structures can 
be designed. 

The present experimental investigation was performed in a manner to 
obtain detailed aerodynamic heating distributions oh a delta-wing booster 
model for a range of test conditions. The test model, instrumented with 
thermocouples, was provided by General Dynamics /Convair Corporation (GD/C) 
and was a 0.006 scale representation of the GD/C B-9J delta-wing booster. 

The test program was conducted in the Ames' 3.5-foot hypersonic wing tunnel 
for an angle-of~attack range from -5° to 60° at a free-stream Mach number of 
7.4 and free-stream Reynolds numbers, based on model length, from 1 to 5 mil- 
lion. Results showing the effects of Reynolds number and angle of attack on 
the vehicle heating distributions are presented in both tabular and graphical 
form. 

The authors gratefully acknowledge the help of Andre Roberge and Nick 
Nicodemius from General Dynamics /Convair Corporation in the performance of 
this tunnel test program. 
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NOMENCLATURE 


c 


L 

M 


00 


q 





specific heat of model skin material 
model reference length 
free-stream Mach number 

heat transfer rate 

stagnation-point heat transfer rate for reference sphere 
heat transfer rate at model wall 


R reference sphere radius equivalent to 0.305 m (1 ft) at model scale 

s 

Re^ L free-stream Reynolds number based on model reference length, L 
T w temperature, at model wall 

t time 

x body axial distance from nose 

a angle of attack 

<j> body circumferential angle (positive measured clockwise from bottom 

centerline as viewed from rear of model) 

p density of model skin material 

t thickness of model skin 
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EXPERIMENTAL METHOD 


Facility 

The test program was conducted in air in the Ames' 3.5-foot hyper- 
sonic wind tunnel. This facility, described in reference 2, is a blow- 
down-type tunnel with a pebble-bed heater to heat the air and axisymmetric 
contoured nozzles to provide flow Mach numbers of 5.2, 7.4, and 10.4. The 
nozzle walls are film-cooled by helium injected into the nozzle boundary 
layer through slots upstream of the throat. The tunnel is equipped with 
a model quick-insert mechanism for quickly moving models into and out of 
the airstream. 

A high-speed analog-to-digital data acquisition system is used for 
recording test data on magnetic tape. The present system is equipped to 
receive the electrical signals from 80 thermocouples and/or other types of 
transducers in addition to 20 channels reserved for tunnel parameters. 

Model 

The test model, provided by General Dynamics /Convair Corporation 
(GD/C) , was a 0.006 scale representation of the GD/C B-9J delta-wing booster. 
The dimensions and specifications for this model and for the full-scale 
vehicle are given in tables (supplied by General Dynamics /Convair Corpora- 
tion) listed in Appendix A. A photograph of the model is displayed in fig- 
ure 1, and a three-view drawing showing the principal dimensions is given 
in figure 2. 

The basic model geometry consisted of a fuselage body (B^), a delta- 
wing (W,.), and a vertical tail (V^) • The model was constructed of 17-4 PH 
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stainless steel with the instrumented areas machined to a nominal skin 
thickness of 1 millimeter (0.040 in.) on the body and 0.5 mm (0.020 in.) 
on the wing and tail. The actual skin thickness was measured at each 
instrumented location using micrometers. Model instrumentation consisted 
of 100 iron-constantan thermocouples (30 gage wire) spot-welded to the 
inner surface of the model at the locations listed in table I and shown 
sketched in figure 3. For this test program, the 80 thermocouples (T/C) 
listed in table II were connected to the data acquisition system. 

Test Conditions 

As shown by the run schedule in table III, this test program was con- 
ducted at a free-stream Mach number of 7.4 for a range of free-stream 
Reynolds numbers, based on model length (reference length is measured from 
model nose to base of delta wing (see fig. 2)), between 1 and 5 million. 

Data were obtained for the angle of attack, a, range from -5° to 60°, with 
particular emphasis on values of 0°, 30°, and 60°. The runs made at a = 

-5° along with those at 0°, provide booster-alone data as baseline informa- 
tion for another test program with the orbiter mated to a booster as a 
launch configuration. 

The specific test conditions, including the tunnel free-stream total 
temperature and pressure, are given for each run in Appendix B. For con- 
venience, the tabulated data are arranged in the order of the run schedule 
given in table III. 
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Test Procedures and Data Reduction 


The model with a base sting was mounted at a preset attitude on a 
quick- insert mechanism. This mechanism injected the model into the air- 
stream when steady-state test conditions were established and retracted 
the model at the completion of data acquisition. The model injection and 
retraction times were each set at about 1/2 second and the time on the 
tunnel centerline was set at about 1 second. 

The model wall temperature data for each thermocouple location and 
the tunnel conditions were recorded on magnetic tape at 0.07-second inter- 
vals during the test, with the data acquisition starting with the first 
motion of the quick- insert strut. The measured wall temperatures were dif- 
ferentiated with respect to time on a digital computer and the wall heat- 
transfer rate, q^, was then determined by the thin-skin technique using the 
following relationship 

dT 

% ‘ PCT iT (1> 

The data reduction program yields, for each thermocouple location, tabulated 
and plotted outputs of both wall temperature and heat transfer rate versus 
time. Lateral and longitudinal heat-conduction errors in the model skin at 
any given location were minimized by using the data obtained at the earliest 
possible time after the model cleared the tunnel boundary layer when tempera- 
tures over the surface were still close to uniform. This minimum time was 
influenced primarily by the combined effects of the model material response 
time (about 0.1 sec) and the model transit time (dependent upon model attitude) 
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through the tunnel boundary layer. As would be expected , heat-conduction 
effects were generally limited to regions with small radii of curvature 
where large temperature gradients were present, namely, the fuselage nose 
and wing and tail leading edges . 

To normalize the measured heating rates, the data were divided by the 
theoretical stagnation-point heating rate for a sphere (ref. 3), q , with a 
radius equivalent to 0.305 meter (1 ft) on the full-scale vehicle. This 
value of was evaluated for each run (listings in Appendix B) using the 

measured wind tunnel conditions. The wall temperature used for the calcu- 
lation of q g was taken for a fuselage nose thermocouple when the model 
reached the tunnel centerline. Therefore, the sphere wall temperature was 
generally higher than the model temperatures determined at the earlier times 
when the model heating rates were evaluated. Therefore, the higher reference 

sphere temperature would give a relatively smaller value of q , and thus 

s 

produce a slightly larger, or more conservative, value for the heating rate 
ratio q w /q g . However, this effect is small, usually less than 10 percent 
of the calculated value and probably within the experimental accuracy. As 
an estimate, the maximum error in heating rate ratio, q w /q g , is ±10 percent 

for q /q > 0.01 and ±0.002 for q /q < 0.01. 

w s w s 

The calculation of both the reference sphere heating and the Reynolds 
number included the use of Keyes® equation for viscosity (ref. 4) and the 
corrections in reference 5 for calorically imperfect, thermally perfect gas. 

The theoretical values of laminar heat transfer rates, which are used 
as comparisons to the experimental data, were obtained using infinite swept- 
cylinder theory (refs. 6 and 7) modified to account for the difference in 
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crossflow velocity gradient between the actual body and a cylinder. A 
discussion of this method for a similar application can be found in refer 
ence 8. 


RESULTS AND DISCUSSION 

Complete results for every run of this test program are shown in 
tabular form in Appendix B in the order of the run schedule given in 
table III. For each run, these results include both the wall temperature, 

T , and the heat rate ratio, q^/q , for each specified thermocouple loca- 
tion on the model and the particular test conditions for the run. 

Representative heating rate distributions for the body, wing, and 
tail are shown in graphical form as plotted in figures 4 to 19. These re- 
sults are mainly concerned with tests made at angles of attack of 0°, 30 s , 
and 60°, angles which were considered most important relative to the vehicle’s 
anticipated flight trajectory. 


Body 

Body heating data for the bottom centerline, the top centerline, and 
for various body cross sections are presented in figures 4 and 5, 7, and 8 to 
10, respectively. 

Bottom centerline .- Heating rates for the bottom centerline of the body 
at a = 0°, 30°, and 60°, are plotted in figure 4 for Reynolds numbers from 
approximately 1 to 5 million. As shown, the heating rate ratios are little 
affected by changes in Reynolds number. However, the data for the highest 
Reynolds number at a = 60° beyond x/L = 0.65 show an increase in heating 
with an increase in Reynolds number, indicating that transition to turbulent 
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boundary layer flow occurs. The heating rates measured are a function of 
the body bottom centerline contour. The heating rate decreases with dis- 
tance back from the nose until reaching the start of the first ramp (x/L = 
0.39). Here, the heating rate rises slightly and continues almost level 
until the beginning of the flat portion of the body (x/L = 0.65). After this 
point, the heating rate generally decreases except for the high Reynolds 
number results at a = 60°. Predictions of the laminar heating rates using 
modified swept-cylinder theory are shown for locations ahead of the wing 
for angles of attack of 30° and 60°. The predicted values agree quite well 
with the data except for the nose region where the two-dimensional theory 
underpredicts the heating of the three-dimensional stagnation region . 

While the results at the above three angles of attack appear fairly 
normal, an unusual effect is noted at intermediate angles of attack. Fig- 
ure 5 shows heating rate ratios for the bottom centerline at a nominal 
Reynolds number of 5 million for angles of attack of 0°, 10°, 20° , 30 °, 40 ° , 
50°, and 60°. For all angles of attack, the heating rates show a consistent 
pattern back to x/L = 0.39 (the start of the first ramp, as is indicated 
in the sketch at the top of the figure). Beyond this point, the heating 
rates for angles of attack of 40° and 50° depart markedly from the remainder 
of the data. This large increase in heating rate for these two angles of 
attack suggest boundary layer transition from laminar to turbulent flow occurs, 
probably triggered by the abrupt body contour change. Figure 6 shows a 

& 

shadowgraph of this model at Mach number 7.5 and Reynolds number 6.4 x 10 
at an angle of attack of 40°. A strong shock wave can be seen originating 
at the beginning of the front ramp and the flow aft of the shock wave appears 
to be turbulent. At this time, it is not clear why this effect is noted only 
at angles of attack of 40° and 50°. 
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Top centerline .- The effects of Reynolds number on leeward heating 
for various angles of attack along the top centerline of the body are shown 
in figure 7. The major items of interest for these data are the high, heat- 
ing rates measured for the front face of the canopy and their sensitivity to 
changes in Reynolds number- At all three angles of attack, 0°, 30°, and 60°, 
the heating rates on the canopy vary directly with Reynolds number, and their 
highest values are some six to seven times that measured at other points on 
the top centerline. It is also interesting to note that the heating rates 
measured on the canopy face are somewhat higher at 60° than those measured 
at 30°. The remainder of the data measured on the top centerline is rela- 
tively unaffected by Reynolds number and generally shows a decrease in heat- 
ing with increasing angle of attack. 

Cross sections .- Heating distributions for seven body cross sections 
are plotted in figures 8, 9, and 10, for angles of attack of 0°, 30° , and 
60°, respectively. The data are plotted against <j> around the body from 
the bottom centerline (<J) = 0°) to the top centerline (<j> = 180°). The first 
five cross-section locations are ahead of the wing and the last two are aft 
of the wing-body junction. 

At 0° angle of attack the cross-section heating rates indicate little 
effect of Reynolds number except for x/L = 0.108, <j> = 135°. This location 
(see the thermocouple's location in fig. 3(c)) is on the side of the canopy 
and the data reflect the large effect of Reynolds number in the canopy region, 
as noted in the discussion of figure 7(a). 

Figures 9 and 10, angles of attack of 30° and 60°, respectively, show 
no effect of Reynolds number and serve mainly to indicate the large change 
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in heating from windward to leeward surfaces. However, it is interesting to 
note that the chine heating rate (for example at x/L = 0.346) can exceed 
the heating rate on the bottom surface. 

Wing 

Wing heating data for the leading edge, bottom, and top surfaces are 
presented in figures 11, 12 to 15, and 16, respectively. 

Leading edge .- Spanwise heating distributions on the wing leading edge 
are given in figure 11 for angles of attack of 0°, 30°, and 60°. There is 
practically no effect of Reynolds number on the results shown. The impor- 
tant result shown here is that the absolute level of heating rates is not 
excessively high. As an example, a heating rate ratio of 0.3 represents a 

radiatively cooled surface temperature of about 1400° K (2000° F) , assuming 
2 

q = 50 Btu/ft /sec and a surface emissivity of 0.8. Thus it is seen that 
s 

the temperatures that these heating rates produce can be tolerated with 
present day materials and technology. 

Bottom surface .- Spanwise heating distributions on the wing bottom 
surface are shown in figure 12 for 10 percent chord, figure 13 for 50 percent 
chord, and in figure 14 for 75 percent chord. The data at 10 percent chord 
show no effect of Reynolds number, though admittedly, the heating distribu- 
tion is not well defined because only two thermocouples are available. At 
50 percent chord, a strong effect of Reynolds number is evident inboard at 
a = 30° and outboard at a = 60°. In fact, the heating rate at the high 
Reynolds number at a = 60° exceeds that measured for the leading edge. 

The same trends that were shown at 50 percent chord also occur at 75 percent 
chord (fig. 14) and in addition the inboard heating rates at a = 60° are 
also a function of Reynolds number. 
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Figure 15 displays the effect of angle of attack on the chordwise 
heating of the bottom surface of the wing for two span locations, 15.7 per- 
cent and 50 percent of the exposed semispan, for a nominal Reynolds number 
of 5 million. At 15.7 percent of the exposed semispan (fig. 15(a)), the 
heating rates for angles of attack of 0°, 10°, and 20° are fairly well 
ordered; high heating at the leading edge, then decreasing values with in- 
creasing chord position, and then (except for 0°) increased heating toward 
the trailing edge of the wing. However, for a = 30° and 40°, the heating 
rate rises abruptly beyond the 30 percent chord point. At 50° angle of 
attack, the heating rate rises just behind the leading edge and stays fairly 
level back over the wing. These three results indicate various lengths of 
turbulent boundary layer flow and are probably connected with the transition 
noted on the body bottom centerline at 40° and 50° angle of attack. At 60° 
angle of attack, the heating rate for the wing bottom surface has dropped 
back down, again following the example of what occurred on the bottom center- 
line of the body. Note, the lines connecting the data points on this plot 
are intended to merely join the points for ease of viewing; they cannot be 
taken as definitive interpolations of the measured points. 

The data for 50 percent exposed semispan (fig. 15(b)) present much 
the same picture as figure 15(a), except that the break in trend does not 
occur until a = 40°, and that the heating rates at lower angles do not rise 
toward the trailing edge of the wing. 

Top surface .- Figure 16 shows the spanwise heating rate distribution 
for the top surface of the wing at 10 percent chord. There is practically 
no effect of Reynolds number on these data. The level of the heating data 
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shows that the top surface of the wing is effectively shielded from the 
flow at angles of attack of 30° and 60°. The data at a = 60° show very 
small heating, and are almost at the accuracy limit of the test. 

Tail 

The heating rates measured for the vertical tail are shown in fig- 
ures 17, 18, and 19, for angles of attack of 0°, 30°, and 60°, respectively. 
All figures plot chordwise heating rates for three tail height positions, 

10 percent, 50 percent, and 75 percent of the exposed height. 

Figure 17 for a = 0°, shows the high heating at the leading edge 
(almost constant for all height positions) followed by an immediate drop 
off to low heating rates over the remainder of the tail. There is little 
effect of Reynolds number on these heating rates, the only variation show- 
ing up at 10 percent height at the leading edge, where body-tail interfer- 
ence could be affecting the data. 

At 30° angle of attack (fig. 18) the level of tail heating is down by 
a factor of ten from that at 0°. However, the trends are still the same, 
highest heating at the leading edge and dropping off immediately. There is 
a variation of heating rate with Reynolds number at the leading edge which 
occurs at all height positions at this angle of attack. Note, there is a 
random rather than systematic variation of heating rate with Reynolds 
number. 

At 60° angle of attack (fig. 19), the heating rates are seen to be 
directly a function of Reynolds number at all points and the leading edge 
is no longer the highest heating point. The tail is in a largely separated 
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flow region and these results suggest that its nature is a strong function 
of Reynolds number. 


CONCLUDING REMARKS 

Heating rate distributions over the body, wing, and vertical tail of 
a space shuttle, delta-wing booster have been measured at a Mach number of 
7.4 and Ifeynolds numbers from 1 to 5 million. The following results are 
indicated. 

1. Heating rates on the windward side of the body are largely laminar 
and well predicted by swept -cylinder theory (ahead of the wing) up to an 
angle of attack of 30°. Transition to turbulent flow occurred for angles 
of attack of 40° and 50°, starting at the beginning of a ramp (x/L = 0.39). 

At 60° angle of attack, the heating rates indicated laminar flow until 

x/L = 0.65. 

2. Heating rates on the leeward side of the body were characteristical- 
ly low except for those on the canopy face. Here, high heating rates, which 
varied with Reynolds number, were measured for all angles of attack. 

3. Transition of the boundary layer flow from laminar to turbulent 
appeared to occur on the wing lower surface for angles of attack of 30 ° to 
50° as evidenced by increases in the heating rate. This effect was probably 
connected with the boundary layer transition on the body bottom centerline. 
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(b) Side view. 

Figure 1.- Photographs of delta-wing booster model. 
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Figure 3.- Continued. 
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figure 4.- Effect of Reynolds number on body bottom centerline heating rates 
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Figure 6.- Shadowgraph of deita-wing booster model; M = 7.5; Re = 6,4"10 ; a = 40°. 
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(Shadowgraph taken in Ames Hypervelocity Free-Flight Facility.) 
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Figure 11.- Spanwise heating 
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Figure 12.- Spanwise bottom surface heating rates for wing; 10 percent chord. 







Figure 14.- Spanwise bottom surface heating rates for wing; 75 percent chord. 
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Figure 15.- Effect of angle of attack on chordwise bottom surface heating rates for wing; 
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Figure 17.- Chordwise heating rates for vertical tail; a = 0°. 
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(c) 75 percent exposed height. 

Figure 18.- Chordwise heating rates for vertical tail; a = 30°. 
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Figure 19.- Chordwise heating rates for vertical tail; a = 60°. 


TABLE I 


THERMOCOUPLE LOCATIONS 
DELTA-WING BOOSTER 


(a) BODY 




TABLE I.- Concluded 


THERMOCOUPLE LOCATIONS 
DELTA-WING BOOSTER 

(b) WING 


T/C No. 

# Exposed 
Semi spaa 

$ Chord 

Wing 

Designation 

64 

15.7 

0 

left, leading edge 

65 



10 

left, top 

66 



25 



67 



50 



68 



75 

\| 

/ 

69 



10 

left, bottom 

70 



25 



71 



50 



72 

N 


75 

N 

y 

73 

26.8 

10 

left, top 

74 

38 

10 



75 



25 



76 

N 


50 



77 

44 

10 

N 

Y 

78 

50 

0 

left, leading edge 

79 



10 

left, top 

80 



25 



81 



50 



82 



75 

\ 


83 



10 

left, bottom 

84 



50 



85 

\ 

' 

75 

\ 

V 

86 

62 

10 

left, top 

87 

>|r- 

50 

* 

88 

77 

0 

left, leading edge 

89 



10 

left, top 

90 



50 

V 

91 

\ 

V 

50 

left, bottom 


(c) VERTICAL TAIL 


T/C No. 

$ Exposed 
Height 

$ Chord 

Tail 

Designation 

• 92 

10 

0 

leading edge 

93 

1 

10 

left side 

94 

Y 

50 


95 

50 

0 

leading edge 

96 

1 

10 

left side 

97 


50 


98 

y 

75 

y 

99 

75 

0 

leading edge 

100 

y 

50 

left side 


TABLE II 


THERMOCOUPLE CONNECTION SCHEDULE 
DELTA-WING BOOSTER 


(Test 105 Runs 21-38) 















TABLE III 


RUN SCHEDULE 
DELTA-WING BOOSTER 


(Test 105 Runs 21-38) 
M = 7.4 



L = 0.410 meter (16.128 in.) 
0.006 model scale 






TABLE A-I. - BODY FOR 

MODEL COMPONENT: BODY - B ? 

GENERAL DESCRIPTION: BASIC FUSELAGE 1 


nDAiij wq NUMBER: 


WT-70-105204 


DIMENSIONS : 

Length 
Max. Width 

na A* uc pun 

Fineness Ratio 
Area 

Max. Cross-Sectional 
Planform 
' Wetted 


Base- 



TABLE A-IL - WING FOR DELTA- WING BOOSTER 


MODEL COMPONENT: WING - W 5 

GENERAL DESCRIPTION: BASIC WING FOB DELTA WING BOOSTER CONFIGURATION 


DRAWING NUMBER : WT-70-105204 

DIMENSIONS : 

TOTAL DATA 

Ares 

Planform 
Viet ted 

Span, (equivalent) 

Aspect Ratio 

R s -f e» a -f Tanav» 
u vc w s » upU 

Taper Ratio 

Diehedral Angle, degrees 
Incidence Angle, decrees 

■ Aerodynamic Twist, cegrees 
Toe-In Angle 

Cant Angie 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge --- --- 
0.25 Element Line 

Chords : 

n~-4- f C i-v A A \ 

I \u Ut v rt u f 9 ^ ua « u * u / 

Tip, (equivalent) 
m ar 

« W HW 

Fus. Sta. of .25 MAC 
■ W.P. of .25 MAC 
B.L, of .25 MAC 

Airfoil Section 

Root--- — ; — : 

Tip 

EXPOSED DATA 


FULL-SCALE 


86 is ft 2 


TOO A 1*4- 


0. 165 

3, 0 
0 


r>, 

" 0 


0. 006 

MODEL SCALE 


44,6 in 2 


o • 1 

oTTgs" 


K . h* 



O 


53, 0 
0 


109 ft 
16.43 ft 


7/1. 


53.24 ft 


7,65 In 
1.18 in 


k 5c 

e> ia j, ji i 


O 

o 


83 in 


25, 81 ft 1.86 in 

N ACA 440 8- - - 

NACA 4408 


Area 



5443 ft z 

23. 2 in z 

a n f ah t it v a 1 p n t ) 


■1 nr rx 
J IF 

, . if . q a |J- . . 

Asoect Ratio 



2,080 

2.050 

Taper Ratio 



. 189 

.189 

Chords 





DAflt 

iivW 



87 . 0 ft 

6.28 i n 

Tip 



16.43 ft 

1.18 in 

MAC 



.. 59.7-4 ft 

j q n 4 n 

Fus. Sta. of 

.25 MAC 





W.P. of .25 

MAC 


- .-30.71ft 

2._G_4_ia 

B.L. of .25 

MAC 






TABLE A-III. - VERTICAL TAIL FOR DELTA- 


MODEL COMPONENT: 
GENERAL DESCRIPTION; 


TAIL - V 3 

BASIC TAIL FOR DELTA WING ROOST 
VERTICAL TAIL 


DRAWING NUMBER: 

n T MCM C T PiMC • 


DIAL DATA 


ci if s r 

6 ULL“ JLmLL 


) N- 


i # a t\ <r ii c a 

nuuLL. St,- 


A r* 


Area 

PI ci. form 
gp: fed 

Sow s quiva I ent } 

An ... Ratio 
Rea., of Taper 
Taper Ratio 

DI eiis ci r a 1 A n g 1 e , d e g r e e s 
I n c 1 u e n c e A n g ! e , d e c t ■- e 6 s 
Ae ro dy n am i c Tv/ i s t , d e g re e s 
Toe-In Angle 
(font Annie. 

Sweep Back Angles , degrees 
Leading Edge 
Trailing Edge 

(Hi OC. C I /».rnrjn 4 * S ** r*> m, 

V * L -J C i Cl 1 1 C M L unc 

Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

M&r 


r.. r rt-f or Mfif 

j to* tu i ui » ■«-# « snv 

WA . of .25. MAC 
S.L. of .25 MAC 
Airfoil Section 




EXPOSED DATA 




XT A iO> A A p. 1 

WALA 00. to 

XT A A A fli ^ 

iN U U 1. *x 


iqui val 
<atio 



mo 




42. 29 1 
53 1 




35 ,40 ft 
A ' """( 81 ft 

28 » 2 4 ft 

Sta . of .25 MAC ‘ 

of .25 MAC 


f’ 

A,<? 




NOMENCLATURE FOR APPENDIX B 


CHANNEL 

recording-system channel 


MACH 

free-stream Mach number 


FT 

free-stream total pressure, psia 


QS 

stagnation-point heat transfer rate for reference sphere 
Btu/f t / sec 

QW 

heat transfer rate at model wall for given 
Btu/ ft 4 / sec 

T/C location. 

QW/QS 

heating-rate ratio 


REL 

free-stream Reynolds number based on model 

reference lan 

REYN/FT 

free-stream Reynolds number per foot 


RSPH 

reference sphere radius of one foot at the 
(i.e. , 0 . 006 -ft-radius for these tests), 

model scale 
ft 

T/C 

thermocouple number 


TT 

free-stream total temperature, °R 


TWSPH 

reference sphere wall temperature, °R 




math PFYN/FT P Ft QS Tt-'SPH PT TT PSPH(FT) 

7.40 6 . 67F 05 9. OOF 05 37.79 561. 154. 1454 . 0. 006 


| 

\ 


i 


f<~. Cl OC f- K if. {\j ci «0 — <IT'9' C O' in r<" m © ■-< ©In- O' © r- IT. vcio if C M O' re (M 

c o -4 o >-< c c o — 4 it <v — i c fv c c c >£ cr c .-I o © —< o rr n!oo c « it -‘(m 

OC OjC G © © © fv! © G O C O Q O O C C M OjC C C C - Mi© C. C ' M C O re 

c o ©| o o o o o ©I c c © o © o o © © o c ole c o o c ©!© ©coco© 

! I I 


e- or 
c c 
o c 


©C(v|Ci-<ccoe>i<rmK 
tr in ini in in in in m cr i in ir in 
m ir. ini in in in in in ml tr in m 


o 

s -d- ir >o Mb o -< mo < u A c 1“ 
k-tr, in, iririnvCi'CvOvCsC'CvC'C 


^ i 

2 :^.(\i©'i'iin-or-© 0 ' c — < n © 
<r ■* 9 - 9 - 9 -i 9 - >f «t -d- 9 - m in. m m 


-d r* d ■ — * '■C rv 
oc in in. in in 
iruf it ir in ifi 


n- oo — j<\ rr -d- 
n- n- eci© cc cc 


C-iNiri'f in 

>0 'O |C <o >c <c 


•d- C ©|m 
oc m mjee 
in. in inim 


ir d d d d d- oc c C 1 n CC 1 r- cc 

CO'Mf>ecodNM^rdH 

'^cccccreooocc oc 
oooooccc? 


fO H IT. vC eg 0C 

o o cc o c 



© d: r- 

cc a, on 

m m in 

IT >0 IT' 

in, in- in 

tr tr tr 

<\ -d- in, 

vC cr cr 

c\ © -d- 

tr nC k 




ir. irj ir ^ ir in in Ln| 


>+ ir. scj k 0 s o 
*—• *— 4 »— * »~ j fv 


CV fT, > 3 - IT sC 



»— * fv *— « 
IT IT IT 
IT IT IT 


O' C ^ 
cv re re 


O — i rv 
eg f\i cv 



IT P' 
sC IT IT 
IT IT IT 


eg m ^ ir. sC k or cr o 
c cr cr i o cr- O' c cr o 


rv m <r |tr c k co cr cl 
K K MK K K K K cc j 


<T vf ro! g- if. r cl pr 

c ©-« c o c c 

c c c c c c 


o cio o o 


H fv M •“« H fv ; Og fvj •—< c 

IT IT- IT IT IT' IT j IP IT- If •• 1 IT IT ^ 

IT. IP IP IT IP IPi^P iP If' j IP IT IT 


m in nT rice c ^ m r st 

re rri pr*. fo. re rr j pr* ^ >4- ^ <r <f 


re 'd* irisC K cc-icr* C ~4rv re ^lin sc K co C o 
cv rv rvtrv cv fvlcg re r-lre re r ife, pr re ire re. 


C ' o 

IT IP Ip.liP tr ir 

tr, tr tr ir. <r tn 


sC CC cr c — < rv 
<r vr nHit it it, 




I 


U- P 
C 

X c 
o. • 

cp c 
a' 


X C\ 
C h- 
P L r 

Jf 


p pr 

vC a vC 

^ rj- 

C — 

C C tv 

— (V c 

V. c 

c e c 

c c- c 

Jt • 

« • • 

« • • 

c c 

o c c 

c c c 


a 

r 

U. IT 
k ir. 


5 ^ 

o 


_■ cc 
L- CC 




H- c 

■v ii: 
X’ rn 
> P> 
Uj * 
or po 


a 

X *4" 

O • 

< r- 
x 


p. c 
C a 


c 


4 4 h 

if. if P 
if P IT. 


v+ vD f 0 

p p p 

IP p it 


p r- 

LT P 


rv. c° 't 


X c 

X vC 


vC 


CC r-4 

O <v C 
O C CsJ 
• • 

c- cr c 


h* f\. 

IT' (\J 

c c e 

o e o 


ro r-. rvji 
h- lT> P^: 

o o c 


ir no 
> 4* >fr *4 


IT. C 
IT if -< 
IT if vL 


O X vT 

s0 P- P' 


X. 0 s c 

vT X 


<j r ir 
p-“ p Oj 
ir. p p 


cv <► x 


h- h- Xi 
a r\ 
o p c 

* • •; 

c e c 


p <r 
P x h- 

p, LP P 


-*r 

2: 

<a 


C\i fO <T 


x x 


>? LT h 
<v r <\ 

e c- c 

• • • 

c c c 


p-i C IT 
N »C IT 
^ l P P 


LP P 
P P .-0 


^ rv, roj 
IP LP LP! 


p c a 
c* — < 

C H C! 


c 


o 


x x cr- 

IT IT LT 
IP- IP. IP 


IP sC f**" 


a c o 


C oc h* 

P P if 

P if IP 


st IP P 


cr cr cr 
c •— * c 
C c cr 

• • • 

c c c 


xt f\ 

O C P 

o c c 

• 0 9 

c c c 


m a iP| 

if if if' 
P. IT IP 


oc c c 
p r 


c IA P 
IT IT. if 


st ^ <\i 
p IP. N* 
p p- p 


— f p^ pr 
r- h- 


co cr 

LP IP. P 


p X CCj X X. rr 
C C C j — C C. 
C O C j C C C 

c c cl c. c- 


O P! ^ < p 
if LT if ! P if if 
if -IP ip ! if if if. 


r- x c.:Ai 4 a 

»-< r— 1 C\, ■ Pw f\ Pi 


ip. p| h- oc cr 


a c *$• 

r- r-4 

C (\ c 

9 9 

c c 


r- p r- 
r c p 

p p p 


r~ cc r-t 
r- r- -cl 


CPC 
C cr. a 

c c c 

a 9 9 

o o <r 


IT 4 C 
P C P 

p, ip. p 


X. V? 

X 0. 


q ,-H p rr vf if 
C C P C C C 


pj pi P ; C — » 
C — OjC 

c c OjC- c 


C- 


p p- p 
p p p 
if p p 


X C. f-* 
m r r 


c *-• (\| 

CSS (V PsJ 


C C C 


C C C- 
ur if p 
p p if 


p. c 
re X X 


CO <T p 

f\i Cv. 


p p- p 
C X P 
C — • Px 


p c 

P~ W-* “ 

o c o 

* • ® 

c c c 


p <*• p 
p- Q 
p p p 


P X 
X X 


pc r- 

h* P P 

p p p. 


p h- a 
P c Pi 


c c — 

p P- N- 


c c — 
c c- c 


p> p p 
P. U P 
p p. p 


p p 

m x r*’ 


p r- a 

Os, Cv. Cv 


4 r- 
p p p 

p. p p 


X c 
fO >t 


X c — 

<\i r" m 


p — < x 
sf'CO 
<v C 

9 

c c o 


^ p 
r- p 

p p 


f\ cr >J- 

cr a a 


h- cn 

-* c 

X. r-4 C 

O « 9 

c c c 


cr c p 

a. p 

p p. p 


p P r- 

c c a 


rsj rc*. ^-jp -C r- 
r* r*~ r- ; r*- r— 


p a r> 

c cr r- 

r- u u 

c — rv- 

— c c 

C r\; C 

c ^ o 

o c c 

C C w 

» « « 

• * » 

9 * » 

c c c. 

C c.. c 

c c c 


X cv <t\ 
c r 'vj 
C X cl 

® « ©I 

o c ol 


p. (V P j 
P P Pi 


c 

c! 


x a 

r- 


<r i 
c i 


P Lf <J | C 

p P pip 
p P -. p : P 


cv< r -4- 
>?* >t 


< <r 


<t -f 


p p 

p p 


P P P ; 


rv x. nT p 
r ro x i r*" 


P r* jx cr 
r ; r< • i ro ro 



o 

O! 

II 

a 


h~ 

LL S, 
— C 
X c 

CL • 

m c 
ar 


o 

h IX 

a — ^ 


x mj 

a. o 

m m 


n 

m • 

c o- 


IT 

H- C 


r” cr 

> m 


e 
x o 

o • 

< r- 

*r 


{/■ oc 

o o 

^ c 

3: * 

o c 


o 

"V S+ 

K IT. 


< O 


O 


1/ O 
O rvl 


j£ 

O C 


CV 


O sC 
O C Cvj 

cc c| 


C C Oi 


sf cr r 
c* o o 
e o o 


o o c 


a • 

* • • 

• • • 

■ • • 

>. o 

O O IT- 

o o o 

O — IT 

ll n 

m ir ir- 

l^^ m. m. 

m ^ cc 

i— «n 

m in m i 

ir. in m 

mom 


ir <; r- 

m m ini 


(\ ^ vj 

o- o o 


cr C 
IT vT m> 


IT N 
^ vT 


i r M' 

o c m 
e c <v 


o o cl o c d 


h- 

— 4 c 
o ci 


f\ m Oj 
C sC *C 


'C O 
lt ml 
IX m 


n m 

vC ^ vC| 


cv o u ; m 
vC H r- 
C C C.I c 


•— LHi 

r<^ 
m C 


o c cl e c o 


< 


^ cr c I C vC cju 

C IT IT| IT vC IT 
LT. IT LT| m IT- LT < 


rv 't if: o a cr 


\ pf O; m n> r- 


TO 0 

O 


Cl — * rv : m 

IT I IT LT m 


o c\j ci c rv 

O' O -ci rr. O 

C c Oi c c- oj 


o c c 


c o c 


I s - r- r-* 

IT IT iT 
IT. If IX 


rv rr. 


cc O O 


o sc ir 

IT- LT mj 
it l r 


lt m 


rr c IT 
c r h 
c a c 


O O Oi 


r~ cr *c 

IT- IT IT 
in If IT' 


tt C c 

sC r- 


•<r IT vC 

lt m IT 


cr r- 

c o m 
o c cl 


c ccj 


ir m rv 
m in nC| 
m ir m 


*—4 r 

p- n- M 


n x cr 

IT IT IT 


m O rv 

vC CM 

c rv - c 


c c o 


LT rr. IT 
C IT 
C : O C 


c o c 


in so n 

>0 OC IT 

ir in m 


h> X — 

h- r- a. 


O — 1 <V 

c >c >£ 


— c cr 

*— 4 fT CC 

O •— rv 


o o o 


O <v m 

in vC m 

IT IT IT 


cv x O 
x co a 


m vMT 

vC' NO sC 


O’- N CC 

sC **"-4 f *““4 

o o o 

« • 

o o o 


*">? c o Oi 
Ho cc| 
:l c o o 


C c Ci C 


IT vC IT 
If LT IT 
U LT If 


m m 
ir m LOj 
! IT IT iTi 


o Cj CV O cr 
*-• c rv rv> o| 


rv ml si- in vci r- cr cr 


vf rv vTi s: s c 
C rv oi O O'-* 
c ccic c c 


C. CiC c c 


IT sC ^ 
ir ir ir 
m n m 


CO—* 

rv c m 


C — rv 
rv (V rv 


<t- 't 
ir ir ir 
If LT If ■ 


(V f 

r~i (*". 


r sj- ir 
r\i f\i 


ir r f 
ir f c 
ir. IT. yf. 


ir. -JT cr 
a a a 


N- CC 
•C •£ Oi 


fC, LT sC 
^ If If 
LT. IT IT 


3- r- - 

cc a o 


O' 


vC 'C sL. 

C t 1 \ 

c c a 


c o 


<f 4 
iT X If' 
X X X 


x x r- 

rr r r*. 


x r- a 
rv. rv 


C 

N 


X < (V 

c c 

c c c 


o c c 


O' -< 

X — 

(v c c 


o o c 


x vt x 
h- X X 
X X. X 


o x m 
|v- oo 
(V. c c 
« » * 
o o o 


pc- X X 
CC X X 
XXX 


r, r .Jiir xr- 
c c o--jcr O' e 


\ r. ^;if X r-~ 

|v- r~ r-|p- r- 


a r\j f- 
C C -* 
C f\J c 
® » « 
o a o 


m ir. ir, 
tn a' ir 
in ir. ir 


cc c r 

a a c 


a. a ci 

h- COi 


r- r- cr. I ir ir -c u r» 

c c cic — c c o c 

c c cic e c o c. e 


c c o;o c o 


ir a 
IT IT IT 
IT IT IT 


CC. c 
r- <t <t 


C' c — 

rv r m 


ir ir 'J- 
in in ir 
ir m. n 


rv cn 

O' <r 


^ r' O’ 

m m m 


o- m vr 
IX iX- IT 
IT in IT: 


vC cr c 
O' O’ <r 


c- r- 

rr tn 


C. 


O O’ O i 
m ir sc ; 
in m m i 


c - 

in ir 


<v 


ao C 
rr r 





m>c<txacxa'xxppl(xOvPPPX!CPccx—ii— ixo<t>-tocx!xp>OPPOjC>-<i— 'PifiOj 

croc o t\i c ccc oimI'J — c o p c o ^ c c ^ c it -• h ^ o vc ^ o a <-•! 

V O C OC/CCOC O Pi c C O C C C I C C C O P O O O C O — 1 Pi C C C X O C | P O O C P C ! 

~ # s «!9 • « « • «!• • • » « ei * 9 S, « e a 9 0 • • • 9 ; 9 9 9 9 ® »j 9 9 » * * *J 

e o c o o c- o o o o oj o c a o o oj o c c c c o o c o a o cj c c o c c cjo o o c c oj 


xo— ioxiOi-'>-*oxPicxp— <NOXjpr x >-( x ox w -j ^ c j- Nir' mt o h ojc. c c cc c oi 

L. If X’ X X,i X X X X P Ct'<! \C X X IP X IP! X If vO vC 0 " X X «0 X X p O'! O X if 00 >0 X 1 01 vC if -J- CO If ; 

h- x x x x« x x x x •£ x! x x x- x x xj x x x x x x x x x x x xi x x x x x x.j x x x x x if! 


p O x c M cr c —< p rr if x P cr C c •! — Pi o p no — 
p x x irifjirC'OCCCic^ciCNln p p p p cr 


i? i ! 

^ p rn >± x x p cc c oi —* P p o x x; P cr c- c --r p 

if if If if.! if. if if X XX 


< 

o 

V; 

cr — < (v 

r. if c 


C? OvJ 

lt r- 

<T 

Lw 

\ 

O O O 

C r" C 

m 

i • 

• • • 

• * 

l_ a 

c c. 

CCC 

C c o 


O 00 ; f- >t rr. c P pj P <t X if P If 

X r j p if — < — \ — c. oopo 

O Ol O C O C O C i O C_ ' — * c o o 

c ci o c c o c c j c- c. o c. c o 


d. •!•••!••••• •;••••• •]••••*• 

<x 1 cr - x sfl x p x — • —< C 4 c —* C- ct> cr trier oo a- a c co- 
u if , if iniripiCif'ifififiifif'f'f'C'Ji't'J'Cvrif x 

I— if ir if. if ; ip ip if if if if! if if. ip if if. ip! if if if if if, if 


X r>. x if | X nr C — ■ P Pi X if Oj P C C : P X OL C C — • 

l— I j I— I r— l l •"! r— l r*“l IN. 1 ; Pi P IN} f\j P- O" 


z pp r <f:u. c h cl o c: - p r c ir x P a. c : c — ■ p 

<L I ! r— I. **-■ •— I ^*i; r— i *— i i* - •“I *~-lj P* CN .ON 


rv p x x X cr: o P 


p mi j-jtf x P a: O' o 


or a. crja x o C‘ cr o i cr C cr c O' c i 


p x x x p cc c O — 1 p P. x x X p a: o c i 
xxxxxxxPPiPPPiPf- p p P or 


in ir »— if x. x 
o c — c c P 
c c c c o c 

c. c c o c c 


x x x x or c 
<f Lf it <r <• f 

If If If If If ; ir 


n m v* if. i p 
p, p Pi P p. X 


p x x j x P cc 
p p pi p p p 


If X it If, p C: it f P X X (N 
o c — c o cic — O CL c c 

cc ccc cioc coco 


N*- x x u x x ! x> x x x x x, 

X X XIX X- XjX X X X X X 


x c •— p p x i x ct c o — n 

X X X X X X 1 X X x x x x. 


cr cl r— p x <t ! x u. p i cc o o 
p x x x x p ix n xixpo: 


s 



1 

J 

: 1 
i 



















»- 















- t 


U sC 















I 

IT. 

W C 











* 




- i 

<\j 

X c 















i 


CL • 















1 


LT C 















1 

« 

CL 















1 

c 

















2 
















1 

If 

9 















i 

“IZ 

sT 















i 

CL 

'•C 

m 

m r- 

rr c 

h h r 

r*' r-> 

no 4" in 

r-l 4 C 

n in. in 

cv cr cc 

4 0 0 

c o 

mom 

n- r\i cr 

rr C n 

t*~ C h* 

1 



o o 

C C p ** 1 

C. ^ O 

c *-« 

4 — C 

O n. 

e c st 

c ^ cr 

C 4 -* 

*— •* nj 

4 — 

4 4 0 

f*^ fv* 4 — 1 

C O' ^ 

i 



O 

c cr o 

o c o 

o c nj 

c c c 

O c o 

c o c 

Cl CM C 

co e 

C -< <\i 

o c c 

f4CC 

tv.CC 

C tv c 

I 







9 * * 

3 9 0 

9 0 0 

* • • 

• « 9 

o O 0 

» a » 

9 9 0 

® » « 


1 

lT 


a o 

c c o 

o o o 

coo 

C C O 

o c o 

c o c 

c c o 

c c c 

c c o 

o c o 

n 

0 

0 

C C C 

C C C 

| 

c 
















| 


* 















l 


r- 

















pn 
















• 

C. lT 
















n 
























*90 

© « ® 

* ® ® 

• 99 

» e * 

» 9 * 

9 9 9 

* ® 9 





2 r- 

O' cr •— < 

CL CC O' 

c <J- n- 

cc n. c 

o in — 1 

^ o 

4 in o 

o •*-< m 

Mr c 

a— 

O C cc 

0 4 a: 

finer 




L- 

- 4 * >$• ir 

.J 4 4 

^ sC cr 

in iT' in 

4 in n. 

ir in sC 

4 cr in 

in- so in 

in n- o 

^ If If 

cr 4 4 

0 4 4 

4 0 4 


V, 

• 

h- IT. 

lf« IT IT' 

in in in 

if. 4 n 

in in. in 

in n ir. 

tf*. if in 

in m in 

m if. in 

in m 4 

n\ in m 

in. in in 

ir. in m 

in in iT: 


a. 

X 0 

















a it 

















V if 

















3. 

















O 


















O 

V 

in sT 

a r — 

tv; tP 4 

in 4 K 

c~ c c 

— • (V rr. 

OT r-J 

rv. O 4 

if n; a - 

C - «— * 

po c 4 

in nC 

a c 0 




r— lO 

>.n ur in 

m c vC 

4 4 4 

vO 'C 

4 4) f- 

n- n- r^- 

h- h- Qu 

cr a. co 

a. cc or 

cr ® c* 

<y a c 

cr 0 0 

0 cr c 



<? 

















( \J 


















.j 













\ 



a m 

O 













t 



* 

Z 

z — * 

(N. fO 4 

in 4 r~- 

c: O C 

— CV pn 

4 in 4 

n- a cr 

O ^ fsj 

r, %t ir 

4 o CC 


nj m <r 

in 4 r- 

cc O' O ! 




<3 <3 

4 4 4 

4 4 4 

<J- s*- IT. 

ir in in 

ir n in 

tn. in in 

4 4 4 

4 4 4 

>C ^ vf 

so n~ r 

o r- o 

ir- r- r- 

r- r- co\ 




X 

















o 












I 




vC 

00 O’ 

c; cx 0 

*-« >fr nC 

- cr. N 

in nw 

a sC 

! CV rr- 

in n n 

! vj* 

mvf.cc 

IT- IT 

0 4 4 

r»* m. rv 

m n c\«| 




o — 

If N v 

c >3- 

v? r ("' 

r sc 

C »•— ' r— 

— c c 

C r\j C 

; o c — 

C C rv 

c. c — 

c c c 

c — c 

C C C : 





c o c 

O < w 

o c <_ 

c o c 

c o c 

c c c 

c c c 

o o o 

o c o 

o c o 

c c c 

c c. c 

COO; 



-j or 
- <T 

i m • 
O' o 

* • 

c. c c 

• • « 

c c c 

• 9 

c c a 

• • « 

c c c 

• * 

c c c 

• 0 

e c c. 

• • « 

c c c 

• 9 • 

i c c c. 

9 9 9 

c c c 

9 9 0 

c- c c: 

9 • » 

c; c c 

i • « e 

jc c c 

O 9 O : 


1 




j 






\ 







! 








►{ « « 

0*4 

« » • 

t • 1 

• ® • 

9 9 9 

; © « e 

9 a « ; 


1 

nC 

! s > 3 - 

in c a 

i C — 

n n 

if' n- 4 

4 in 4 

14 4 4 

4^-4 

4 4 in- 

m If O 

>?■ n 

a. cr. r- 

ir- cr cc. 

cl O ’ C : 


1 

>- C 

LLi LT* 

IT -J- ^ 

nC i r 

4 4 4 

4 4 4 

4 4 4 

: 4 4 4 

4 4 4 

4 4 4 

<► <r v + 

4 4 4 

4 4 vr 

: 4 4 4 

4 4 4; 


| 

LL 

h- IT 

ir- in in 

.1 in m in 

m in in 

i n in in 

IT LT tn 

1 in in if 

ir in* in 

in n tn- 

IT in. IT 

in m m 

If if. IT 

; ir- in n- 

ir- n in. •; 


j 

\ U_ 

















T’ cr 

















>- ir 
















| 

LL. 















•* 


Cl C\ 

















O 

vr ir 

■: *n or c 

— « rvj r** 

4 in 4 

k a c 

n 4 cr 

CO- 

1 n. r* - 4 

m sC n- 

cr c h 

cv.i r~ ^ 

;sC cr a 

C — ' rv. 


i 





^ f- 


^ — n 

j; nj fV f\ 

CVJ pr 

rr rr 

r *■ (c 

0 4 4 

4 4 4 

;4 4 4 

tT m. LT ; 


’ o 

















! c 

^ c 

















X <r 

— 















1 

O 

>: U~ 















1 

i € 

* ^ 

2: 



cr o C 

— Ovo r“ 

<r in vj: 

y n cc c 

O ^ n 

J O 4 IT 

o ^ CC 

o o — 

(X; r* v* 

i m n r- 

cc C’ C 


1 


<?. 






n, f\? rv 

a| C\, <\j (\ 

cm nj rs 

r\j r* rr 

pn m c 

rr. r~, n 

n*. n' vf 


I 


X 















1 

1 

I 


O 



| 













1 

1 

1 

1 

1 

1 













h 


j 

1 

V- 

a. o 
















~ c 















1 <x, 

1 

X c 

Cl ® 

1/ c 















1 • 

CY 




• 











' c_ 
















| z. 
















1 2 

S 
















<► 















ex 

1 

h- f\ 
V~ xfr 

i~— < 

{S' O' 

c c 
V. c 

X • 

o c 

rA O 
O C rr 
c c 0 
® « « 
00 c 

p- ir. rr 

0 — < c 
C c 0 

• • « 

000 

rr> r- CM 
O — (V 
C C fN. 

9 9 9 

0 0 0 

H r. xT 
X? ^ C 

c 0 c 

e « « 

c 0 c 

f\j h r 
C CN! — • 
O C C 

• ® • 

0 c 0 

h- r- -c 
e c <»■ 
c c 0 

9 9 9 

O CO 

rv. cr' C 

r h 

C f\. c 

®0» 

tec 

>t a- >t 
c — 
c 0 0 

© 9 0 

coo 

<r c e 

p— xj f- 

C — «x 
« » * 
c 0 c 

Px ro C 
xC — rv; 

0 c e 

9 9 9 

c 0 c 

r-. cr <7 
n c 

N C C 

see 

c 0 c 

xt C CM 
N h- —i 
rv C O 

9 0 0 

c CC 

n -t or 
CO". 

c fx c 
0«® 
coo 

1 c 















I 


« 















r 

rv 















\ 

K ^ 














{ 

1 

C, 















| 

| ^ 

1 z 

« 

a ® 
2 : cr; 
ul <r 
h- IT 

• • * 

c cr r 
it <r it. 
ir it ir- 

• • * 

O' c *- 

st If if 

If. IT- IT 

• » ® 

coo 
tr if' c 

IT IT- >C 

• • ■ 

«— X^ •— » 

xC IT IT 
IT. LO IT 

c • • 

— ^ 

IT If LT, 
If U". LO 

9 9® 

r r *t 
ir- in x£' 
tr ir m 

• • • 

a ^1 

x£ c ir- 

l f . >C if 

9 * ® 

r\l IT xC 
u C IT 
ir ir tr» 

0 0 0 
xo — * or 
in cc c 

If If xC 

see 

a r^ 

xD IT- If 
cr- if' ir 

» e ® 

xo >t r 
cr ^ n. 
in n in 

9 ' e « 
xT CC — 

cr >c ir 
nn n 

0 0 9 

a- — <v 

x^ 0 If 
U' vC if 

1 L- 

X xT 















| 1- 

Q. x£ 
S iT 















I 
















1 

i 

I 

K 

0 

v 

1— IT 

Lp vC N 

ir i r ir 

a c *-« 
ir 0 xC 

cm rr. <f 

xf. O xC 

u* xC. 
xf. XT xC 

CL C C 
vf f ^ 

— Cl ^ 
r-- fx. 

r- cc 
r- n cr 

OL r< 
cc a: cc 

If xf CC 
cc 0 a 

a — 

a cr cr 

Px xj 

c c* 0 

in xf r- 

c a- c 

a cr c 
cr a c 

1 

cr* 















1 






| 










1 

a ® 

, 










I 




| 

o c 

U- 




1 




I 






1 

f 

1 

1 

| 

cr 

! S" — 

<r st 
i X 

O 

Px fr 

>*■ *r <r 

!ir 'C r 
| sr -t <r 

X c c. 

N* IT 

— « rv r. 

IT f' If 

x3“ IT- xC 
ITS IT IT 

r- co a 
u ir- m 

0 — rx 

xC 'T xC 

! ro >t ir 
i xf . xo xf- 

f n cr 

xf xf xf 

jac — 

I xC ^ N 

Oi ro vr 
r~- 

n xf r- 

V- 

CL C C 
(X- 0 : 

l 

i 

i 

! 

1 

xf 

c. 

LL 

—4 C 

xf 

cf 

S' CL 

I c — 

'*x» *“H 

! 3’ 

c c 

a. r~ C 
ir r- >c 
c c c 
• » 

c c c 

'! f\ r C 
r- c if 
J c >r c 

« © 0 

S c c. c 

(v a r* 

xj- rr, 0 
C C C 

* ♦ 

c c c 

1 

i LT (\ - 
.; rr »- 

.ice c 

® : . 9 ® 

1 r r c 

o- — 

c c c 

« * 

c c c 

i (X xj 

! — C O 
! O C C 

►! 9 • 

\r c C 

ir rr. tr 
O fx> c 

c c c 

• 9 

c c r. 

! xt Nj xf 

;C c — 
jO c c 

si « • 9 

jo c c 

ir Lf 
O C fN 
c c c 

• 0 

c c c 

j 

-j Lf f“- — • 

jj C C rvi 
,jc O C 

si * ® » 

|c c c 

n n 
c c c 
c 0 c 

• e 

r c ^ 
c — c 
0 c c 

® e 

f — <£' 

If Oi. rv 

c C e 

c c c 

9 9 0 

i 

N? 







| 


I 






i 

l 

1 

1 

1 

vT 

r 

U_ 

V. u 

>" -N 

Cl. 

v T cl 

U. if 

n 

9 9 

cr f\. r 
IT U 

iT U 

•; « • 

j <vj cr if 

'! if c r If 
1 ir ir ir 

e « 

O' a. 0 
-J- -S’ » 
' IT- IT U 

900 

J h- — if 
t-; sT IT C 
*i IT LT If 

® • 

. ir ir 

xt >t <* 
tf LT. if 

• ; 9 9 

v tr if ir 

X*- x 4 V? 

\j Lf . IT. If 

0 « 

LT CT Lf 
'C xf x 
IT - IT if 

; » • 

j Ss n xC 

xf 

'•! ir lt m 

0 0 

xf xf c 

x? xj- X 

f 10 If 

0 ;• ft 9 

j xf ^ a 

xt X^ >+• 

■'jin ir» n 

0 0 

cr c ex 

xf xT >3 

n. tr ir 

e A 

^ cr c 

X?- >J* X* 

n n Lf 

0 « 

x? X f 
Lf Lf If 

i 

Cl P* 

*; 








I A 






i 

1 


O 

K 

■ A v* IT : C C 

j — < f rri V+ U~ V 

" ^ c c 

- ^ <t a 

vj Cx: 'N/ f' 

c c - 

O r\ tr. 

-<! rvj rr 4 
r i fO fr\ « 

IT- xG ^ 
rr rr r 

-jrr c — 
c'.j r*^ -4 

rv rr v< 

xt n 

n cc c 

xT si < 

C — C-. 
Lf IT IT 

i ° 
















1 c 

* C 

; 














1 

,! X > 

T -J 














1 

II; 

• ; U. 














1 1 

s| ? r 

- ; *•- 

< 

- c\» rr 

J- IT X. f 

w rr C" c — 4 P 

*—• 1 — 1 f 

1 

r xf f M 

-* r— * r - 1 f 

: r- cr. c 

C -* r 

H M (\j f 

N;l rr. <*- if 

fx, rx 

| r- CC : 0 c — 

J (V cv. fX cv r- rr 

1 

rv rv x 
r r . r 

m xf v 
r* . r cf 

-ja c c: 

j n • xf 

1 

1 

1 

1 

O 

! 

i 

1 








i 

i 

i 







I 

i 

I 

! 

: I 
1 












•f 






h 















- 


u o 















1 M 

— C 















1 


X c 















1 

c • 















i 

ir cr 















1 

• 

r/ 















1 C 
















1 Z" 
















1 2. 

» 















1 ^ 

C 








j 







1 a- 

*-■ X 

b~ X"* 

ty ^-4 

IT sC x 

c ^ cr 

X CT X 

C IT CM 

^ >t cc 

X X 

if '•n f*- 

CM C 

x. h- 

cr cr <*■; 

cm ff) no 

cc in m 

C l"*- H 

1 



C 

CM <M‘ CM 

C fV X 

>4" —* X* 

NCC 

O if nj 

cn tr rn 

m -h o 

o c <r 

rr fr. 

r^. C cr, 

0 X C 

O X s - c 

O CC «*4 

1 



v C 

o c c 

C CO 

C C no 

o c c 

c c o 

c- C c 

ere 

o cc 

O — « CM 

o c c 

0 0 C 

^ a 0 

C «— ‘ c 

| 



3 • 

<9 9 8 

« « * 

• • • 

9 0 8 

c • « 

» » * 

8 9 « 

*©« 

® ® ® 

4 4 4 

e » « 

® * * 

» 0 # 

1 

i r 


C C 

c CO 

c c c 

oca 

c c. c 

c c c 

c a c 

t o o 

C CO 

oca 

COO 

0 

0 

0 

0 

0 

0 

O C C i 

[ 

c 
















1 

*•— 4 

* 

















x 















| 


h~ o 















. 

® 

a m 


















a • 

* • a 

9 • 9 

9 9 9 

8 • ® 

9 « ® 

• • • 

4 4 » 

a 9 © 

« « 9 

6 4 4 

® « * 

« » « 

« 0 ® 



j , — 

<+- x> 

*~j rv ir 

sC PM c 

cr pm c 

—1 so a 

(VC H 

If .£ .J- 

CM vO 

^ ^ 

(\J Cr 

a 0 

m, 0 <!" 

CM CM <f r 

i — 


L_ LT 

_r m it 

If If IT 

If IT •“ 

in a ir 

If vf If 

N C 

sD •— If 

IT. h- vC 

sO r- cr 

<f u "f 

sC vC tr 

r- sC r 

ir a tr 


tr. 

• 

a it 

IT. IT X 

ir in ir 

IP IT >C 

it ir - m 

If If If 

IT U> IT 

tr. <* if 

m. un in 

ir> ir. m 

If If f, 

x- tn, tr. 

ir. tr tr 

if If. IT 

I 

u~ 

X c 
















H* 

a o. 















1 


tr u 















1 


j* 















1 


h- 















' 



a 

\ 

Ip X 

X C. a 

cm x <r 

tr c x 

a C C 

1 

h rv r 

f<~- CC 

n . pn ^ 

if n cr 

c r- — • 

rv pn < 

-T vC f- 

a c c 




K tr 

ir it. lt 

if --C 

vC C 'O 

c >c- a 

sC , *o r* 

| r- r*- r*- 

h- 1" a 

a o . x. 

XXX 

a, co a 

c cr cr 

c O' a 

cr cr c 










; 







«*»- i 


x* 















1 

c 














j 


tr * 

a 






| 








1 

c if 

a 












I 


' 



^ fH 

?\, r r '. >*■ 

IT o X 

a cr- c. 

m CM X> 

4 If ' vC 

a. c 

C — r\i 

m ^ ur 

vC MX 

O' c — ■ 

n. x. <r 

\ tn sC 

X C C.-l 




< -J- 

<r ^ 'm' 

«t \* 

vt >4" if 

IT- tT lT 

LT LT IT 

if in if 

nC sC vC 

'f n 

o vn sC 

'O r*~ 

1 — r — 

1 X- n~ h- 

n- X c:i 



~y~ 






] 











1 a 






1 




i 






vT 

C 

1 a r- 

— • •— (T 

\ IT CM G. 

r <• x 

C >C pn 

*-* if I s - 

I ^ x. o 

r- c x 

\r- ~ < 

— • fM C 

i a. c\ >t 

r, c 

|r* a c 

C tr nT. ; 




i C CC 

ff m c 


X I s * < 

r< «-h 

CM rr 

.j c •— * «— 

^ ^ c 

i C o — * 

h M r r 

iCC 

r-4 n.. C 

i a **^ x 

» — 1 C C; 



■ 

i s 

C -4 c 

; C no e 

o c c 

a c c 

a c c 

lace 

a a c 

jc a c 

c c c 

:C C C 

c c c 

lace 

a c c j 



■ if- 


• * 

»; » » • 

* 9 


» * 

i: • « a 

« ® 

• » • 

• ® 

•99* 

0 « 

® 8 9 

« 9 a : 



u o 
a 

N ^- 

! o c 

c_ r c 

j c c C 

C C C 

e c- a 

c c c 

j c c c 

c c.; a 

jc- c c 

o c c 

| c c c 

i 

O C- c 

! c. r..' c 

0 a a | 




c 

8 9 

»:**■* 

a » 

« 9 

9 a 

si « * 

• • 

: a « © 

» 9 

! « ® 8 

« 9 

» © a 

» 9 » ; 



sT 

sf. c 

c x* o 

•| J"- 9- LT 

C cr a 

IT X X 

st N X 

Vj Cm < T 

<r cr r\ 

; CM nj pr 

n n if 

|r. (\ n 

(>t m — PM x 

X »••“< »— 1 ; 



C~ 

U a 

IT < If 

s i ip o if 

vT in if 

ir m. a 

IT- LT If 

I if in ir 

if if if 

ilf If If 

if if if 

in if if 

jlf IT LT 

; x n m 

X IT lT ' 



a. 

a ir 

ir irix 

! LT IT IT 

if if f 

ir. IT IT 

IT. If X 

• i If IT IT 

|if ir\ if 

j ir if tr 

If IT If 

; in if if 

jin if ir tr x tr 

1 : 

ir tr in 



V. L. 

















~7 T— 

















{ > nC 
















a 

















a' x 


















a 

v 

J .* ir <r cr r 

Pv fi 

'' i vf Lf - sf 

C C 

cv ^ cr 

cr c 

f\ rr, sfr 

IT vT K 

lx c — 

no x v 1 

;vC X O 

C — n. 




a 




m! P-4 •— 

«—* r- 

O: (V \ (\ 

no X r<- 

in r r 

pp. x 

■; cr <r <c 


c <r 't 

in lt tn 


o 

















c 

) 















M 

1“ 

1 c j 















j 

,s i < 

; — > 
















a 















1 c 

i 

Z. 

■* n.; x - v 

■’“IT sC X 

0 f7C 

a, n 

'j ir <c n a o 

c — 1 n 

ji r' ^ if 

■ n£ M ex 

;c c - 

r\ x <j 

ir sc x 

cr c a 


1 


<t 



»— 4- «— -4 *— < i- 

i 

■f — 

rv cm r 

- CM CM C\ 

(M cm 1 n 

4 : cr, r" 

PPi X. X 

: X X % . X 

X X vt” 




a 





! 








I 


f 

j 


















U~, If O O <M 
C Cc~<f—< 

V c c c- c 

ococc 


cm if 'C 
<\J C r° 
C C C 


^ pr cr-J (V. IT CV! (V U-! <r o IT <v O c cm cr - IT o cm a c a o ^ m i- cr - £ c fJ 

__j r\: r\i f' r — > tf f' r\, h c ^ tf ^ C -iClMCC'-CCClMC 

oo? 3 oocc-clocbc. CVCC-CCO-CCCCCOCCCOC'C 

c c c ; c c c c. c Cie c occc-occc- occoecocooco'- c 


l_- 

'v <- If 'C 
I- If If If ^ 


P" r „ „ J w „ ^lir HC C f O' f f H E;a ^ C N O vt|f !T K f f - O C N C| 

h [f if in it! lo x. >f mu- ui if if. if it if tri tr. if. if- if- if- tfijifi if if- if- if if if u Lf if if if - if- if -f if if j 


cr c ■— r n Nj-i if < r^l x c c| •— cm c<"- c- x — ‘i cm rf <f if f r jc r- —< cm r-~ -t i ir -f, f c cr C j 

ir <■ -f ^ -c cl -f scj ^ >o i — : i — ! — h- p- aioc c « a. cc a ; x cc c cr o c c r c c cr c 


^ m r rU f c;n cc c c - xjf <Mf * 

s - <- <r < r -f f if if f if if i if ir ir -x f. -cj'C x <■ nT 


O' i cr C ®- CM w- <• if < I"- x C Ci 


c. : ^ 

r. c r^- 

Ci 

c 


r\ a 

(V 

r-f 

c r- 

r 

C C f 

O! 


<N. 

C if 

rr 

Ci 

^ C.‘ 

tL.j ^ 

C ■ — 

C: 


c 

J r~< 

•— 

»— ! 

c c 

C_' 1 IS. 

c « e 

•; 

* 

9 

« ® 

9 

9 

» « 

C ! C 

o c. c 

ci 

c 

c 

c c 

C' 

C-j 

c- c 


X If f ! CM — If f 
c r~ ojc x- vr if 
c. c c ; c c c c 

9 « o; ® O ® < 


a r*.i — fv. M 

c — ■ ; c c! 

c c i c o c : 

e ®: ® » « 


r- •— r' a ;^'. ^ C. 

C- LT 'fi - C C 

C O C C j C C C 

® 4 ® 9 ! 9 <» * 


C If f c • 

c I o o c i i 


CL f - I C C 

c -r K f'- 


9 ® 4 ; e ® 0 ; 

:.. c cic c r e 


a • 
^ rv, rv 
u_ lt| <r 
h- IT I LT 


■C n. ; \ 
IT lT.i LT 


< v 1 'J 

i_r it hr 


« <6 »-, ® 9 9 

cr r- ir: ^ rs. cnj 

CT- vC r*“ 

r. <r 

N - 

r*,, . — i rv 

ir cf' <i 

r-» r'- r\. 

<r s*i <t <r 

<r c 

nT -C 

<r 't <f 

<r <r -j 

n?- <r <f 

<r mJ 

‘_r ir. ir-.i lT ir ir 

If If If 

ir cr ir 

ir cr tr 

cr cr r. 

ur ir ir 

if it if 


\ r. v* iC k c c cv <?• <r c < — *i -t|ir >c 

^ p-< — rv f\. f\. r ■ r* ^ n" 


r —Sr-. ^ 
vf <r j ^ vt 


O: •-* IT- 


a c i C 


t\ rn sj ir | vO h- a ; G 


st • vT cr 

-c 


re. r" 


MACH RfVf./FT PH OS TWSPH PT TT RSPH(FT) 

7.40 1 . 34 F nf. 1 .R 1 E 36 65.66 875 . 3?1 . 1483 . n .P 06 


r *" 1 » — — p w m -w c ^ <v c iT’-'C — 'injirO'P~pn'Cc|f\iP--t\i.-iccc>o acocoir. rv; >o p~ ix >s- cr 

O O ' CM O fn «f i-h O' (V CCCC sOj > 4 - >}■ CM CJ •— HlOCMf OOsC^->Of~— <CCO— 1 

•VCCCCCOCOOMOCCC — OjCOCCiVCC—OOC — COCCOCCCCCO 

3 » • •••*•••••••••• ••••••••**. •••#*» 

OCCOOOCCCOCOCOCOOiCCOOOOICOOCOOCCCOCOOOOC 


*0 *4; O' O •>4 
it, <r ai>r >i->j 
in m if ! in m it 


<m m ■»? ] in >c 

>C >0 ' O; sO >C vO 



in p~ ir j 
<r c - >4 i 
ir in in j 


oc c cl — i rj m 
•4 -j- inj in tr m. 


C -i ^ IT^ A S c|r C - v tkr >C ff CP C I 

>C'C>GvCvC>c»cm'-cj^op-p-f^p'n-jp-p-n-p~-P-a. | 


I/O >4 or. O 
o c c r~ 
\ff c M 

JS . . . 

G C C C 


O « fr; IT •f ! t tt s* 

iv o >c r c| r c c 

cc c —i — ■ — <; c. c o 

t- O O C C C: 


ix C p~ oo ac r„j — p~ a- C ir M iv iv h sC 

c in -j- in cr — c c -c «r| — c — m m c 

CGGCCGiOCC C O GjO O C C C O 


c 0 0 0 0 010 o o c c 


in sC cc 

IT N ^ 

m if. 4- 

s* vf 4 

m in m 

ir ir in 

b 

♦/ 

4 

•n ac c 

r\ r° x^ 

IT. xC P- 


i\i m p-i 
m in « 4 -i 
m in- mi 


P~ c o 
—i no 


iAi-'HM>o>C!>cirnf' 4 — 
•>4 ir inmiT'4-ivi--4->tin mm 
in in tr. m m trim in in in m m 


v <t cc ci o p 
nj tv IV: c\ r- pr, 


cx pn « 4 - m. vD n~ a a c — < ex 

r~* »-H r—l f- 4 ib-4; *— < b— 4 B— 4j f\J PvJ fSj 


pm rr <fiir sC N 
rr pr mjfp'j rr pr 


C <t IT U) N c C; 
f\j <v fM p\j rsj cgi 


C O C c C c 


xC < us- IT IT 

xt -4* x^jir tr >+ 
lt ir, ir | LP IT IT 


CC C <V pr 
rr x? >♦ xt >t <♦ 


C O •*>» r\. pr xt 
r\; m pr pr, ro pr 


eg a c r- sc rvi 

»-< C If LT 'V — 

c c a c c c i 


c, c~ c jo c a 


xC IT. — ' 

vt Lf 

U" IT CT 


|— >c i 

Kr x* 

tr x j 


xT or c*\c' — 

< xf <♦- m tr 


ir sc r- a. c 
rr pr. prjrr pr 


006 








1 

1 

1 

1 

1 

s 1 
' 1 

















1 


o 















1 


U- C 















l 

C; 

~ c 











« 




1 


I c 

















Cl * 

















O 















t 

• 

cr 









• 






■1 c 
















1 

Z 
















\ 

I 

„ Z 

,, • 















1 


c 















1 

Q_ 

h~ vt- 
h“ ^ 

00 fO 

cc cvj so 

(C, PO fOi 

cr oc pr> 

*-H IT — 

O — > «C 

if. t- 

\D *-4 m 

fs cr O' 

CM CM <3 

t- If 00 

^ *C cr, 

m 4 cc fn 

4 f* nC 

1 



o o 

ro > 4 * *- 4 } 

fX O 

r: HO c 

fSCO 

C O S 3 

ryi in cx 

Psl If C 

o m *e 

ir r it 

O O S 3 

— > o c 

(MOO 

etc 




\ C 

e c o 

o o o 

c C «M 

o c o 

c — o 

f-H r~* O 

C f. o 

C -S C 

o c — 

c c o 

o c c 

o c c 

o c c 

1 



3 . • 



t • • 

• • • 

• • * 

• * • 

* • • 

• • • 

• • • 

e » • 

• • • 




ir 


a c 

coo 

0 

0 

0 

o o o 

C 

C 

0 

n 

0 

0 

o c o 

o o o 

0 

0 

0 

c c c 

0 

0 

a 

0 

0 

0 

0 

0 

0 

c o c 

1 

c 

















r— < 

- • 















1 


IT 















1 


h- >r 















• 

c. in 














J 

c 










- 




• • • • 

« 0 « 




CL • 
5" *4* 

ffl ^ 

sC 4 * < 

st sf ec 

C If st 

^ er c 

C If. -s 

C >t O' 

r" cr ff 

a ** r~ 

in >o fv 

(t If. S' 

CO S pr. 

If N CM 


L- 


UJ -S' 

in ir. 4 

4 * 4 - in 

if st C 

If . st- < 4 - 

^ n- r^- 

cr a ir 

If u i 

S « N 

sC If «c 

S' S' N 

>t «t st 

'S' st 

St 't st 


«✓) 

• 

►- IT- 

min m 

ir ir in 

If If S 3 

in. in m 

in m in 

ir. if\ ir 

If f) If 

If If. IT. 

in in in 

If. If If 

in ir . m 

If If If 

If. If. If 



X rx 
















h~ 

c_ a 

















00 U~ . 




















































O 

\ >4- 

tTi so r* 

00 O ^ 

M<l-t 

if i t* 

CC 0 o 


a — 4 

cm O', st 

if. <c oc 

0 s f — < 

CM rr st 

in vO r 

cc o c 




IT- 

if ir if 

If f S! 

»c >c »0 

S 3 S 3 s> 

vG sC 


t- a. 

CC 00 cc 

a. bo tx> 

a os O' 

c a C 

c c c 

C O' o 



rc 














j 



oo • 

•J 













! 



C ar 

U-> 













! 



C 

z 

pxj «*“. -t 

C N 

cc cr c 

—4 rvi m 

> 4 " IT >C 

fs- ar c 

O ^-4 fX 

If stir. 

so t* or 

cr c — 

m n 4 

f. S 3 r- 

cc c o! 




<T St 

st -t st 

■t st -t 

St *t If 

ir ir in 

If. If. IT 

in ir- in 

i i i 

>G nC >0 

S 3 SO sC 

f; r^ t- 

n- n- n- 

h h’ ^ 

r- r- a j 




X 













! 




c 















1 

sD 

O 

</) iT 

a rx r\ 

O' m (*T 

(S', t- If 

CMT 

a st o. 

< 4 * oc 

7 

0 

2 

*-* o 

CM >C CC 

r n *- 

— ‘ cc st 

n. ir nj 

■t st stl 


| . 


c c 

C 1 >c 

»-4 IT. O 

ire 

fs- C C 

so h* fx 

c f *t 

u-- c - 

-< c — 

IT < C 

-* c — 

If If c 

HCif 

in po *-*i 



iL 

v. r 

c — c 

o c c 

*— 1 f — 4 

o c c 

c o c 

coo 

0 

1 

0 

o c- o 

o o o 

o o o 

c c o 

COO 

O 0 * • 




3 • 



« « • 

• • • 

• • 

• • 

* • • 

• • • 

• • • 

• * • 

• • * 

• • • 




Us Cvj 

c c 

c c o 

o c c 

c c o 

e o c. 

O O c 

o o c 

0 

n 

0 

0 

0 

0 _ 

0 

0 

0 

o o o 

c- o c 

c o c 

C C C ; 


! 

1 

















1 

sC 

Cl • 
5- CC 

• • 

r**- >c 

• • • 

m «-< 

• • « 

4 — 

* ♦ • 

4 * (X cx 

• • 

•h r 4 

• • 

IX c c 

• 14 

SO (\ 

• • • 

r' rv r' 

• • • 

rr in e- 

• • 

rr -4 

• • « 

r-a 4 

• • • 

im 4 f*' 

’ • • • 1 

ro a n- 1 


1 

u- c 

u_ >0 

4 “ ir 4 

St «t sf 

in ir ir 

st «t st 

If If. st 

^ IT IT 

ir if t 

J st St 

If If st 

st 't st 

S'. If st 

S S If 

in <4 >J ; 



a. 

^ IT 

ir w ir 

IT, IT IT 

in in ir 

ir- in ir 

in in it 

in - m ir 

if m m 

in m in 

in in ir 

in in in 

in ir ir 

i If. IT If 

f lt if ; 



^ u 

















? c 

















>- St 

















Ll. 















1 

ct <x 
















1 

i 


O 

V. _ 

(\j 4* IT 

! vC cc c 

H ^ f< 

Bic 5r 

i^- a c 

•1 rs^ sf ar 

cr o — 

cm rr «t 

If s0 (S- 

.-cr o — 

rv r S 

If cr c 

C — PX. ^ 







*—•< 

lax 

»~4 r-4 0\ 

J- (X (\J f\ 

fX cr, <T 

m ^ ro 

^ r 

m ^ 

-S' >t st 

IS S S 

if If If 


1 o 
I c 

















I tf 

> c 
















1 1 

X st 

-! 















1 1 

O 

UJ 




I 











1 c 

< h 
> s: 

z 

4 Cv. fT 4 

flf it 

CO ct c 

A *-4 C\| fr 

' st IfS U 

; V cc o 

O ^ n 

<f 4- ir 

st f- a 

CO- 

< N f S 

!in. c- 

X C O 




< 




#i rH *»-* W 

^ 1*4 •“ 

4; I— 4 <F** 0" 

rs (xi fs 

ix ni fs 

<X OU f\ 

i! IX CD r 

i ffl rn f r 

i c^j m ro 

o', ro S' 


1 


X 




1 











1 


o 















1 

1 








j - ■ « , v 




| . 





1 

* . 





• •: - 




MW 




C9K 













1 

1 

1 

1 

1 

1 £ 

1 c 

1 c 

1 f 

F SPH( FT ) 
6. 0.006 









- 


• 




j 


Lf rv 

nC <V sO 

fO ro IT 

c — » c 

(\j H \ 

r-~* f\l C 

If rr, f\J 

fv If If 

IV c c 

c c a. 

f J vf or 

vC rr 

— sC IT 

c- tv r* 

1 

| 


c c 
-V c 

C (V o 

«— 4 0 — 4 o 

«_* o rvi 
c a -h 

•""+ rr 
— C (V 

• • • 

— O G 
C G O 

O 0 0 

c r- vC 
o — — ■ 

0 0 0 

f\i «\| — * 
C\J CM C 

0 0 0 

Cc — O 

c rv c 

... 

C if c* 
C 0-* fv 

0 0 0 

pr ^ o 
CN. 1 O 

0 0 0 

CO vC 
C C -1 

... 

— * C C 

c o o 

... 

0 ^ c c 
c c c 
0 0 0 

C rv C 

C c c 

0 0 9 

i £ 

i r * 

• 

If 
K If 
d. p- 

G C 

c o o 

c c c 

O C c 

c c c 

C C o 

C. G C 

c c c 

C C C- 

G O C 

o o c 

c e c 

C C C 

c a c 






• • o 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

0*0 

0 0 0 

0 0 0 

# 0 0 

0 0 0 

0«0 

! 


nr C~) 

it lt r 

•— o IT- 


roc 

C IT 

U3 C rr 

N If C 

0 s O IT 

h* fj O' 

O' — 1 o 

v£5 rr — 

vf (\j —1 

Cv 1 C C »— < 



LL IT' 

vf *f lt 

IT If C 

C [T C 

Lf . If sf 

vj- a. a 

0 - «-• Lf 

IT. C ^ 


^ If vf 

if. c 

If. Lf If 

IP IT IT 


i e 

| h— 

1 

i 

1 

I 

1 

• 

1 r- 

r' -vn 

V Lf 

h“ 

LA o 
C- C 

t~ IT 
k- IT 

a 

it, it ir, 
IT vC k 

it if ir 

IT if if. 

cr c — 

if. f; C 

If. If. if 

o r "t 
vC -G vf 

ir ir ir 

it vC h- 
^ ^ 

Lf. If Lf. 

cc c c 
>r sC k 

o vL If . 

— < f j m 
r-~ 

If If Lf 
N- CC — 

r- oc 

IT, >C IT 
OJ rr >* 

cc cc oc 

»c Lp LT 

IT CC 

OC O. cr 

If If sC 

c r- — 
a. cc c 

tr it. iT' 

<v rr <r 
c- C 0 

r if ip 
ir xC r- 

arc 

IT. IT IP 

oc a c 
o- c c 

1 

1 

1 

l 

I 

CC 

<x <P 

X 

g 

rv; rr <j- 

^ <r 

ir £ n 
nP -J- 

O'. CP C 
>T <f .r 

— » <\> rr 
If If If 

vf If vf 
Lf If If 

r- cx- cr 

Lf If Lf 

c — fV 

sC O C' 

m <r if 
sO sO ^ 

Oka’ 

sO sf 'f 

O' c ■- 
sf P** k- 

C\ (Ti S+ 

r- r- r- 

IP. vC N 

r- f*- f- 

CC O' Oi 
r- r- cr j 

i 

| 

1 

l 

i. 

1 

O 

o 

LA C 
G 

>c cc c 
c k IT 

~ er 

— < f-~ C 

f-“ ff- •— 
cc f — 

fn ^ sC 

ff c c 

C O rc 
C c~ ff 

C — ' f- 

c x r- 

nT nC <r 
cc N - 

i rvi — if 
; C C 

g <• r- 

C — . < 

<P vf • Lf 

—ICC 

vf <\) rr 

o c 

rr If c 

— i C. — « 

c o o| 

r rj v*| 



I N fT 

G — C 

G C C 

r—4 H 0— 

c c c. 

— c c 

c c c 

Cv 0^ c 

;C O C_ 

* 0 ^ c 

c c- c 

0 -t 0 “* c 

G C — • 

•— 4 C.' G I 

i 

i 

i 

IT 
LL ^ 

a 

<*• 

| 5c 

• • 

o c c 

• • • 

G C G 

• • 

c c r 

• 0 

G C C 

0 0 

c c c 

10 0 0 

C cc 

0 0 0 

c o c 

0 0 0 

|c cc 

0 0 0 

c c c 

0 0 0 

c c c 

c c c 

C C G 

C c c 

i 

i 


c 



• • 

0 0 

0 0 

• 000 

0 0 

0 0 0 

0 0 

0 0 0 

0 0« 

5 0 0 0 

0 0 0 i 


sT 

! c 


c\. P- c\ 

f- <p c 

< -* rv 

•a- 0 ir 

• fVj r ^ 

<+- cc r<~ 

pr : <\j (V 

k- O' CC 

(*r rj f\ 

a — — 

irv, 0 -^ 1 >f 

Lf rv >$- ; 




IT *L If 

Lf If If 

vf f vf 

if if if 

vf <y If 

tr G •£ 

vf sC If 

Lf If If 

vf sO Lf 

Lf if If 

sC Lf 

i IP IP vC 

vf Lf U ; 

i 

i 

i 

LL 

N U 
2 - 

> rr 

Il- 
ex tr 

j k- if 

>1 

1 IT. IT if 

L"' LT IP 

LT If. If 

If If x 

If Lf ■ Lf 

■ If Lf • Lf 

Lf Lf Lf 

if Lf ■ Lf 

if ■ If Lf 

Lf Lf If 

Lf If Lf 

; If If Lf 

IT' IT ir : 

i 

i o 
i ^ 

i 

c 

i * 

! G 

V. — 
k- 

: — ) 

• i Uj 

r> ■ <?- if 

sT, CC C 

r-4 (V P* 

V 'J- IT < 

r*- O' c 

r— f 

r ! cv >t oc 
f rv cv. r\ 

c c - 

f J f f< 

<1 rvj 

r r rc 

Lf vf P" 
pr (* 

CC C 0~ 

r >t v? 

r\ rr. <* 
<p >t 

-:vf cr c 
•|>t vt <t 

h M 

l T If Lf : 

1 * 

i 

i 

i 

i 

< h 

X 

; 2 

2" r- 
< 

O' 1 rr n 

it ^ r- 

CC f C 

\ — < <\i f* 

' if . 

•J r— • • 1 '.4 

d : a. o 

-J r— 4 f— * *n 

O H P 

C\i f\j r 

J! f'. >t if 

«4; f j f\j PV 

■ \c k a 

J f\ f\J c 

0 s - c — 
m r. r 

INI rr, vj 

■ rr. fOi pr 

Hit vf pH. 
ii rr. r*. pr 

cr a c 
rr, rr, < 




00 

cv, 

N C 

c 


cr 

m. 

m 

c 

C 

CVJ 

m 

Cj 

r— < 

c 


V 

o 

rv 

C\ 

el 

c 

C 


Jfc 

• 

• 

• 

•s 

• 

• 

• 

G? 

c 

c 

c 

Ci 

c 

o 

c 


vCi 

ei 

c 

a sf <■ 

n- cNi vj- 

C 0 ci 

^ m ^ 


c o 

O a vj- 

o cc c 

— vC' r-i 

m c C 

Ui| 

\ m 

c •— • e 

O C O 

C\j 

C C, c 

-J 

x • 

• • • 

• • • 

• • •! 

• • • 

lx. a i 

Cj Cc 

c c c 

o c c 

IC C Cj 

e c o 


£_••••! 

5 rv IT IT f\ 

LL» IT f- P*~ IT 

K IT l/' IT. ir 


st- in no r^i 
tO. t r IT IT : 


~ r-j rr, 

< st - 3 - «j! 


p* (\. st LT 


^ I 

2 — »j f\i m ^ 
< i 


h h|c c o o <t- f\;^“<forvccc 
O •— «i C c. C C (MfVijfMroCC*— O 


c cj ccoccc|cccc c 


m c\ ml m m <v <v cl cvj O m f\j sC vf 

it ir cc cc tr cr Ur, ir. it hr o c j 0* c ir nC G tr. 

IT LT' IT IT IT lTj IT IP lO tT *C vCi U' <, IT IP nC IP 


cr rr ^ cnj m ir p r^ cr o c 1 ^ m m r- cc *— 
IT C' C >C xCInC C C sC >C h 


ir >c r- or <J cl HNr ^ ir o 
't %t <*■ ^ trl ir- ir- tr lt lt ir 



i 

a 

• 

• 

• 

•j 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 



vCI 

ZJ 

a 

m 

*C 

vt : 

rvj 

00 

rv 

O' 


e 

m 

o 

rvj 

v£l 

IT 

LT 

(X 

nG 

L'' 

H- 

c.i 

C- 

nC 

ir 

nT 

LT-i 

IT 

IT 

IT 

< 

vC 

nC 

IT 

LT. 

IT 

nC 

>C 

LT 

tr 

vC 

c 

LL 


h- 

LT 

LT 

tr 

it; 

LT. 

LT 

IT 

IT- 

IT» 

LT 

IT 

tr« 

IT 

IT- 

tT, 

LT 

LT* 

lT> 

LT 


vO cr O' j *— f\l mi vt IT vC N O' C 

| r~i ,_4 1 | h fM H - (\< 


o s cr c C| —* P^j IT. Ol 


r- cr a c 
ir ir ir sC 


h IT C CVJ •— < >C 
CCYC^ — 
C — o — —• c 


C. C O c c 


<\l <t cr 1 C C -< 
cvj cv (\j| cvj m m 


r- cc c C cv 

r~~* I— • •—!} CVj CV. c\j 


tr tr cc r- p stlcr r- m ec st irlrj in — < m <►! 

c^rooclcoffocoi - om^ 

O nj r\J rv C ~-|C CMC C C j C C C O C C : 


o c o o c- ojo O O O C CIO O C C O Cj 


cv <»• C — 1 r - ec ! rr. — < or. ir cn m cni ir cc ec cv ! 
in rvrrfN.irvCjintnc'inirmirin in in in ml 
ir vC vc <c ir ml in in *0 tr m in tr m m in if ml 


n rf- s* >n >c orjcr f- cv m >t I in m r- cr c c 
a a: it x k crj* cc c c a trie O' 5 ace 


rr. <t in m r- cc 

m m m m m m 


■J cv r- a o c 

— c o c n r~ 

c c c cn. cni c 


rMMw-ftr 
If - IT IT M N IC 

in m m m m m 


cnj m -t m m. n- 
c c cm w m 


pr -Jt m|>c n- cc 
r\, in, rsiirv cni 


C C -im r >t!r ^ h co cr c 
m r^- n- f-- r- M r- r- n m cc 


m m sc in- cc <ri a c c » m c: 

r- C. c — cm C I — C cv <n — r- 

COCCN.CN. C C C CN. CN. C C| 


c c C 


<f >t n O rln pfi Min («■ ir 

ir ir. it m s ir. iir tr Jn- m ir 

m m m in in. mi in m ir jm m ir 


ec c —< cn; rr ^ i m cr cIc^-cn 
m <j- -j- <r -j- vrjir mm 


a o — cn) m >tim m n-icr a o 
cnj rn rnir m rr.ir r. rr, m, jpr m < 


i 



sf 

r". 


C 


Lu >£ 

— C 
X o 

a • 

tA C 
c 


Cx 


<* 

f- LO 

xfr 


IT 

C 


c 


K m 

C. 


r vc 

r >c 

O0 IT 


H- 


r-j 

**$■ i 

<// •! 
C- cj 
m I 



IT- 
h- C 
U 



> c 

LL. a 


tx h- 


o 

o 

M3 

a 

a 


c 

3 st- 


cf to 
O C 
*x o 


O C 


a • 

r c 

u. ir 
i- ir 


o 


< 

X 

O 


If CC 
C; -0 

X. ro 

3 

C C 


CL 
T N 
L. IT 
K If. 


C C 

or a- c 

c o c 


C O Cj 


x f- Cj 

ir if if 

it. ir iri 


r- sf .3-1 ao tv 

c c Hr- o tv 

e c o o c 


coo 


C C cr 
if tr ir 
If If IT, 


ir >c m cr c 

tf. If lf.i LT. nC 


CV rr, <f-j if sC f~ 
st sri -tf -4- 


r>. j -£. m* 1 

c c sri c <\, c 

c — c c a c 

C C dc C Cj 


COO 


cr — < ir 
If ir. o 
if if if, 


r\j tv 

o c c- 

c o c 


c o c 


o c o 

If If If 

If If. If 


tv r- 

sC nC 


sr i Lf -o f- 
sf! sC f C 


X O' C\~* 

sf St If If 


(VI rc 
if If! 


tv, f X 
a. tv; 

fs — 1 — 

I » I 

c o c 


—4 «*■ m 
rr* c c 
C C O 

• • 

c c c 


>t c or 
O t" O' 
OhC 


o o o 


c cr >c 

m- m <■ 

Lf' ITi ml 


CC O O 
vC >C> 


xfr IT >0 
IT IT IT 


*-4 xfr- m 

cc h- O 
o c c 


c c o 


CC 

nC m tr- 
im ir. m 


—• <\J rr 
r**- f*- 


cc c 
m m mi 


f\ PV 

m rv 


C 


cr LT 
C ^ C 


C C 


ir <— « m 
cc c 
c — c 


c c c 


m cc- O 
cm c 

C -H o 


COO 


•— 4 xfr 

m m m. 
m m m 


cr — 

k r*- a. 


c — 1 cv 

m O vC 


o «-4 
m r*~ 
m m 


cv m xfr 

cc cc- cc 


m. 't m 

s c c o 


cam 
r- o m 
c c c 


o e c 


m <v >t 
sc m m 
m m m 


m nC cr 

CL CC CC 


o c 


a 

Lf r- 

f\J — st 

1—4 

— 00 

•-4 rv f** 

c 

0 c c 


• 

• • • 

• • • 

o 

c c c 

c c c 


<v — » O 
c c o 
C O 1-4 


cr xfr m 
o o c 
c o c 


o c c 


o (V rr. 

m m o 
m m m 


a n -4 

cc- cc cr 


■C MX j O' 1 C »*4 
yC C vt I m N- 1^ 


cc 

— c c 

o o o 

« t ( 

o c c- 


o c c 


O C!' 

m m m 

m m m 


rvj m sr 
cr a 


r\j rr. 


cc o m 

O VH O 

C c c 


o c o 


r~4 C 

m m m 
m m ir- 


m v0 n 
c cr a 


IT nC N 

r- r- 


c o >cim <r n- 

C CCip-CC 

o - cic- c c 
c ccicc c 


r\. t~* 

e\i *-« 

c o 


o c o 


o <v o 
l r ir m 
m m m 


c c o 

cr a o 


CL 0* Oj 
r- r- cc ! 


cc r* h- 
a c . 
c- o Of 

9 • • : 

C CGI 


— IT — «i c 

m. ir mi m 
m m m! m 


rr. c 
m m 
m m 


<. 

x 

o 


rv mi m cr c 


(n; rr <t-i m m r- 


m 

m m m 
lt m m 


(V rr 


m m ir 
m m m 


m m 


cl c o 


n- m r\j 

m m m 
m m m 


q c 

r-J rj 


-t m m 


C sC nC: 

m m m 
m m m 


rv ^ cr 

rv; rv r\ 


r- a" a 


m> r- oio c c 
mm ir | m m m 
m m. mim m> m. 


vO r r. 
m m m 
lt m m 


a c m -4-lm m 

G. r~ frifT rr. pr..|pr rr 


c ^ rvii m m 

rv rv rv.irvj rv rv 


sC cr 
rv rv cv 


O ^ rv 
m m m 
m m m. 


cr <r 


cr o 

CV pc, fC, 


cr c h 
m v0 lt 
m' m m 

\ 


rv. m xt 

^ vr 


r\j m nT 
m m r* 


c r* 
ir if if 
m- m m 


m cr cr 

<r xt 


h- C. r-*\ 

if if if : 

m m m- ; 


c rv 
m ir m ; 


rn N cr c 
r*'. rn mim m 



IT 

X 



C 

Z 


o 

o 

VO 

It 


TT RSPH(FT) 

4?a. 0.00F 

m ir. 

CM IT- X 

cr ir n 

n x, x 

rv < »— i 

CM X sC 

S. X CM 

*■•4 

G C 

cc cr. o 

O O P^ 

X c — * 

c o c 

c x a 

vC sC O 


\ o 

c o c 

o c c 

c c — 

G C G 

c — o 

COG 


I? • 

1 « • 

• • • 

• • • 

« « « 

• • • 

• 9 » 


G C 

coo 

o o c 

o c c 

o o c 

0 

0 

0 

c c c 

• 

* 
L- <v 
CL cr 

CL * 

• • • 

• • • 

• • • 

• • • 

• • « 

• • • 


^ cr 

IT <t cr 

X IP 

If <f >o 

X X CM 

(M (V f- 

X O X 


UJ IT 

C -C if 

IT IT v£ 

O x, h- 

in in in 

IT CC> 

n cr if 

• 

k in 

IT. IT IT- 

in if' in 

m in it. 

in ir- in 

X If' S' 

If X. If 

x r- 
o r 

u*. n 

i— 

o 

\ <r 

ir vC P^ 

X c ^ 

f\ x ^ 

ir sr l 

X a- c* 

~4 CM X 


»- ^ 

in n in 

if -O vO 

vC vC f 


O vC 

p- r- 

r- 

LT) • 

O CM 
IT' 

-j 

Li-. 

— T 

Z — ' 

fj rr\ -4 

n vC h“ 

X 0 o 

— < nj x 

4 IT ,C 

r- * c 


<r <r 

<• «J- •d’ 

^ vt 

4 4 If 

m u* in 

in in in 

n tn in 

sC 

o 

u 

m a 

h- in 

CM CM 

CM CM 

©— • -sj" 

x c. 

-* <c r- 


O sC 

O cc cr 

■c c 

X cr rv 

CM C C 

n.; 

O CM C 

U-- 

^ ro 

c <-> c 

c o 

(M •— 1 

c c. c 

c_ 

O 

— U" 

I*. • 

• • c 

1 • • 

• • 0 

• • 

• • • 

• • ♦ 

u C' 

c c 

G C C 

1 c o 

C c C 

c c c: 

o c o 

c c o 

Cl • 

a. • 

• • 

i 

• • 

« • * 

• • 

• • < 

I • • © 

vC 

r ir 

>t cv ir 

f- -4- 

in rv o 

! ir n} v? 

if Nj N 

! If sT X 

t- O 

u n: 

in so ir 

1 S- m 

'C 'C vT 

; in s ir 

vC n s 

: u r <c 

U- 

H IT 

^ in ir 

l ir n 

in ir m 

i m n ir 

if ir if 

j in ir n 

M U_ 

Z m 
> 

LL • 
Ol ^ 

U 

p— 

fv v}- IT 

: ^ x c 

r-4 rv X 

kt IT nT 

cr c 

In- ^ x 

c 

X <c 
< f- 

r 

_J 

LL 

z *— 

r, J 

- If O f- 

r— * •— ( »~ 

or a c 

; — * fM X 

' V* f >c 

i n^ CM CM 

: r- x o 


c 

o 




<\ • — 1 *— 

i 

i 

i 

1 

■f: »— i ^ •— 


t n 

c o 
o 


o o c 


MT O' 
IT h* <C 

ir it. in 


- cr 

- cc 


o »- cm 

vC nC >C 


CM vC n 

c x x 
o *- c 

• • I 

o c c 


—» r o 
it. or cc 
it in i n 


cm x sj- 
a cr cc 


x <f in 

vT >0 nC 


x — vC !>c- i r 

CM C 

«■*“* »— C-j c c o 

C C- cio O C 


vC m 
>C vT IT 
it tr. 


cr c — 

CM X X 


LT in IT 
LT. LT IT' 

in it. ir 


c\i x 

x x x 


O *-! cm! x <r ir 

CM CM <\J i c\i CM CM 


CM vO vD 

h* G If' 

c c c 


sC X *— 4 

o c c 
c c — 


O O OlO o 


r- o r- 

ir ir 

IT IT If 


If. OD 

oc a, ec 


(V o ff 
IT IT. I*- 
tr. if if' 


CT f 

x ec 


O' 


«c r- cc [ O' o 

f f) Civl N h- 


v‘O0C 

— — vC 

• e 

• « • 

c c c 


o C- cr 
C ■£ If 

If If If, 


If ■£ f*~ 
r- x. x 


i>© 
(M (Ni (N, 


If If sj- 

— 1 c c 
o o o 

c o c 


C h- 

*-< c a 
o c o 

• so 

o o c 


sC in 
IT’ IT 

in in 


!<M X <t 

a a a 


r— 4 **•**« O' 

v**»4 Pm O 

c c c 

© e e 

COO 


h- nC 

in in in 
in. ir in 


ir vr n 

o o o 


CM X >3“;IT C N 
?•>- f*** f*— ; P* , “ h- r- 


<• r- ^ 
a c c 
o — o 
« • « 

c. c. o 


in in >t 
— c c 
o o o 
« • ♦ 
C C* o 


r- vC 

CM r -4 

o o 


c o c 


<?• O h* 

ir ir in 

in in n 


x c 
C CT 


c cj 

P- OC i 


IT IT 

ir in ir 
in ir- in 


c 

vfr 


o c . — » 
cm x x 


X X n}- 

vC c in 
in ir- in 


CM cr v*- 
n+ vf 


cm x ^ 

x x r 


r^- r- a 
o o ^ 
c o c 
© • • 

c c: c 


^ X Mf 

ir in n 
in m in 


nC cr r 

S* N+^ 


in *r; 

X cr. x 


>7 X sj 
vC If IT 
in ir n 


c -4 cm 
ir in in 


a- a o 
x O' nT 



vC 

m 


7 

CL 


h- 

LL sC 

— c 
X c 
Cl * 

cr c 
cc 


o 

K ST 
CL X 


X nC 

cl. a 

00 IT. 
3C 


rs.} 

CT I 


f\i 

vCi 


U. vt 
Of • 
CM 


O 

a 

VO 

II 

a 


^ x 

>- if 

u_ • 

IV <\| 


c 
T X 

o • 

c f- 
5' 


is <t 
e o 
v c 


c? c 


Cl 
3f rr 
U- L-" 
K X 


*4 
< J" 
I 
O 


X C 
C- o 

V pr 
3 

c c 


a 
5: tv 
u. r- 

I- IT 


l_' 


X C X. 
cc c c 
o c- c 


c o c 


O' fV X 
C O a 

o o o 


c c c 


C C r~,i X X 

r- iri ir x r- 
tr- in ir j it if u 


■jt x r- 

X IT. IX 


in r -4 
X X X! 


oc x <v 
r r r 
c c 


c c c 


nj -- 

c c c 
c o c 


O C Oj 


N ^ 4 ft' I* 

n x a x inm| 

IT IT X IX. IX". IT. 


a: c — 
x. vC sC 


x x r- 
x X x 


i\ r 4 
C -C vC 


a cr o 
4 4 X 


r- 

c cc 4 ; 
c — c c 


x c 
c c 


c cr ci c c. e 


x x M x a x 

X X Xi X X X 

x x xi x x x 


< 


in X xi 


rr C 


if x r- 
x x x 


•—'Nr'". 

iT' m x 


xr p~ X: a r s 
c r- cr. rvj (n c c 
in — i — -i c c o] 

a a •: * a 

c c c o <_ o| 


C X 
r- X 

in x 


(Ni 


x x 
xi x xx 
x.; x. x x 


in n < x x f~ 


xxx 


a 0 <y. — rx m 


W MCThC 4 T] 
C rn cr I cc ©! 
C —I C j c c ©I 


o c o 


X I*-- f» 
X C <X 
X X X 


CL C C 
X X f- 


c o c 


X X 
X X 


cr X 
cc c x 

X X xl 


r-. tN X 

r~- r- M 


k x crj 

XXX 


X CM x 

a c o 
Cj — 1 c 


coo 


x x x 
x cc x 
cr. xx 


n- x — * 
r- r- cc 


o —• tv 
x x x 


rr. x X 
C X C 
O •— 4 


o c o 


<r cc 

it. a cr 

IT IT IT 


C\J pr, ^ 
00 CO cc 


m ^ it 
>C nC >c 


>3 C j CM CC CM rr. r ' OLj \C h*lT- 
If- C\J >?■ i C 

^ oj o — — — — • c: c. c o 


o c a ;c o c 


CO! 


c r ir cc 

vC- LT I IT. C 
X IT IT j LTi LT IT.. 


C; -t C C 
r\j; f\t c\i «\ 


^ IT vC> Cf> (? 


c cic c. c 


cr c it 

vC C IT. 
IT. LT IT> 


c o — 

cm r<i 


O — tv 
oo t\i cv: 


>fr 

IT' LT 
IT. IT 


CNJ CC CO 
COO 
c c 

o c o 


>r o cn 
a it. o 
in ip it 


IT C X 
CC OC 00 


fC' O v 0 

o o r^ 
c o 

e <a 

c c c 


^ IT CMj 

IT it cr 

IT IT IT 


IT N -h 

cc oc cr 


o r*- x | c?' c: 
O O O i O t*'- 


o o m 

i o 

— — Ci 
* » • 

cr c 


c — c 

r r if 
X X X 


xxx 
— i c c 
a c o 
® ® « 
c c c 


a x x 
coo 
c e c 
» » » 
c o c. 


a f ^ x 
xxx 
x x x 


(VOX 

o- c a 


X X 
o c e 

9 » 

coo 


a h cc 
IT NO IT 
IT IT IT 


IT C O 

cr a a 


no fp. <r | it 

0 - f**- i 


<, O- 
0 - o- 


m cm it i o- r- 

o ^ c! — c 
— » C I o c 


cr h tni 
C (V CNJ 1 
O O Oi 

» e 

C O Ci 


rr O' 
IT \C IT; 
in m un i 


cc cr Oi 
cr c- oi 


OD t ci 
r- cc-i 


tvjm n- rr- 
C* n 
c o 


(\ f*" st 

m r'*- ^ 


r~ in 
CM fM CM 


m ^ in 
m m m 
m m m 


ir vC ^ia c — < 
^ m cfti pr ^ >$• 


iMiCCn 
CM Pv CM! CM PC- m 


C CCIC'C o 


<r >3* ; in <«3 C 

h- N tr iu m n 
m m m ir ir m 


CM P*" Of i n 
^ nT Of" ; <r 


a cr 


M ^ nT i IT C N 
pi m; p^. n 


c oi 


C >t IT 

r- m m 

m m if-- 


c — 
m ir 


n 

ir 


a C c 
pf- pf*. >r : 




OCCC7 C-CN-C-CC ?' o ^ C C C 
■>^000000 — . — < O —i C C CO— iCC^-C 

i . . 9 « . 9 9 • • * « • * S * * * * * ' 1 

cocccoccc OCCCOOCOOOO 


<1-0 Cf- -f trr-oH 

tv c o <r o 

— o C — • — 1 i-t O C O O tv C O C O C G C G C , 
O OCiCCCOO COCO COO COCO o 


£ oV o old o' 6 c o, OivO o jr o o *jo o jC £ £ £ £ £ £ £ £ g 2 ® £|S 2 £ 5 < * 

jL IT I- o O'! If. IT. ct 00 O' O-i U-. If u ■ If. C C| O £ £ I J £ £ S 2 O O' O. OMO *C If. IfMTilT lf> IT O' IT. 'IT- 

£ o o ov ol o o' m ir o oi o o o o vt, oi >c < o u in o ■ o- <. o. u « i 


rn O' or. o «— 

«C in if. •£ >C 


2 <r o o g ex o -- g to -* IT o o a. a cj- £ £ £ £ ~ c a o a a a c ;c c c c c c 

)- IT IT' IT' IT IT vC P '■0 ’••C '■Cl "C "C \G r*-j r- > ; *-* ; 

! I ? ! : { i 


-y ^4 rvj cc sr! so r- cc c 0 |h m rk tr "0 
^ <r o- *\ <r st <r < 3 - »* it; ip o it o o o 


O CC c C — 1 (V 

ir> ip ip vC *c *c 


i/. n a c; -9 <r i c c <• 

o OC cc Oi: o c >J- C' C" 

V O C — • Oj C- C C <V — ' — 

j£ « # • «; <» #«*«• 

c c c o ci c c c c o c 


5 -C CC' M lP c 0“' r^. C 

. ^ — ,a: . /-. _<■* ,/- K__ r 


LL 

K 

s. 

U-i 

2: 

r- 

> 

"Ci 

U- 

• i 

q: 

re! 






k* 


— 4 tv <r ir i cc c — 4 cv. m 


a MT c 

C\ o C < f\l nT 
C O C r-H r-* C 
»»»»»« 
O C' O O C" c 


sC tP tP f\. O CC 

ir ip lt r** r*~- ip- 

ip <r ip lp ip u~> 


st ir sC r- O' c 


cp *•$■ lp cc 
^ vC' sC ‘O vC o 


QS o "»- 4 c° I IP '‘C f*- cr O' o 
^ jw fw fs. ^ r*~ fr^- f**- x 


(Njv&^CCMCMf fc -i'£ML;h , *C r P , ~ f' , ~ 

Otv — INI'S — *c c— •— -o 

O*— —.1—— 'CjCC. c — — c 



o c o c o o;c o c c o o 


tr — i o (N! fv ir ! ir ir tr^vC— ■ 
r— r — 0 - n f'jf f of^f-vC 

1J- IT It If IT lTilf lf> f IT IT 


(vi nJ- cr c o — <vi <f Ur ^ h 

tv tv tv (v rf o o o. re (*■■ o O 


sC ir- O O: tr 

— c c o c 

O G C — — C 

• ••••• 

o e c- c c- c 


tr. •£ :■ <i C — if. 
^ ir ir c s 
O' O' lt u lt o 


o ir o 
(V. O c 
C w -* 


O C G C 


r- o o so o cr 

o o r- Sr- o o 

o O O' jo. o o 


a. C' — 1 t\i o' 9+;oi cr cr c 

re NtC'd-'t'O'J' <r •J'O 


2 — ' tv c"nr 





x X 4 " O C cr 

cc..p»c\i — —•OP m - r c c- c c x 
x. c c c c c c c cr c x| c c c. c c o 


3 C | C O O: C C C 


C O! C O C C 


O. e • 

S' a. 4 - 

U_ IT, X 

v- x x 


x 4 x 

XXX 


4 " O! C 
si il 4 
x xi x 


sC xi x 

IT If j IT 


4 - a a_j x 0 X a nrf 

\0 x 4 l X X x x c or 

X IT 4 .' IT. IT IT. If IT- IT' 


x 4 -j X 4 N cr C C 
X -Ci X -C ~C C -C X 


z -< m c <f i < n ,r a Oi -i w if x 
< 4 4 - 4 - 4 i 4 - 4 - <r <r 4 xj x x x | x t r xi 


W N If 4 C 

G 4 — 4 - 4 

x p. c <— c 

a • • • 

a c c c c 


Cl e * * • 

>' x 4 ; 0 c 

u. r ir -c if 

t— ir . If XX' 


c c c j p f xi c - f \* v* "■ 

— < 4 C I Pi C C ! P — I c: 4 “ X P . 

O C oh- — cl O C C C VC 

v o cJc* o ole C O C C c; 


x x x - cc. x xlx 44 _ 4 v 0 ' 

if V X 4 . -£ 4 ;X X if 0 -£ X 

If if Ifllf IT If'ilf IP X x If x 


4 ir >f|N r 


%C X X — • 4 X 
X' ■— x x x o 
c — e a p o 


<— X X X X 4 "(\t 4 'X*— P.. <— Pi X 4 0 •— i 

cpjxxxc'—— ' f~ X. — o X — c C c- — : 

c — o c c — c c e c c c c c c o c c ; 


c 0 c: c c 


PJ C X C O' 

CC C X X XX 

X vC x. x sC x, 


— tv x x a •— 
x x x x x ac. 


x a. c- c — pi 
x x x x x x 


— Cj X X — 
C x P X X — 

G c_cc.cc. 
c c o c o o 


X X. X 4 " — X 
if X X C X f 
X X. X X x X 


I Pi X 4 


xscr cr c 


C C C C. C CjC c c c o oio c c 


a x x a x C x x x x. —* cc 1 x. p 0. x x 
xcacxxc xxccxxxixxxxx 
if. ^ X if. if X X] X XX x X|X X X X X 


p. x 4 - x x xi cr x- — p x 4 i x xxx c 

a. a oc cc co eel a c c c a z ! C' o 0 cr C 


x^xoxxic o— i P X 4 1 X X X j cc C c 
XXXXXXlXXX X X xix X X|X x- a 


C. — p x __ cvj O P. X C C Vie P P. X- X cr 

C'C — 1X4X1— C — xx C I c. i— X X p C 

c ccccclcccc C CjC C C PC c 

c:» ccoccjoccccc.ler c c: c c 


CG h C IT cr. iriC a Ca c OC : o' O' <T 

LT iT iT so vf V: LT U sT|vC' C ■ X IT 

iT IT IT. IT <X J'lr If lT j uT' L'* it . a- U - LT 


rv rrjj ( 


r. <T 1 T 
fo r 


-C p *-5 cc c • — 1 rv.i 


<*- vT OC 


r\i prl s^- * £\ sT- f- o. cl C rv ! r°. >3" it 1 'JT h- co : o C- »— <i rvj ^ 

« , — i „ . — «! r.. r\j fv Ou rv^ f\j! c\, r\, (\ n"i rr-lro pr r<~ 

5 j 5 • t 


ir' nC r^- * a. c c 

c* r* ]r r* - sj* 


\ 

\ 



